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EXECUTIVE SUMMARY 

Chemical and radiological hazards have been characterized for Decontamination and Decommissioning 
(D&D) of the 207A Clarifier and Building 788. A Site Hazard Assessment was necessary to characterize 
chemical and radioactive hazards in the facilities, prior to demolition, for both waste management and 
Health and Safety purposes. The data confirmed earlier process knowledge: Low-Level Waste (LLW: 
-70yd3) will be the primary waste form generated fiom the D&D process. Radioactive hazards are 
present as removable alpha in 3 localized areas whereas fixed alpha contamination is prevalent in all 
Characterization Survey Units except the interior and exterior walls of Building 788. Sampling and 
analysis revealed minor amounts of asbestos, but no additional hazardous constituents. The asbestos 
should not impact waste estimates given in the project’s Waste Management Plan (asbestos 2yd3 and 
LLM -21yd3). Hazards represented by the asbestos are minor, as the asbestos is in good condition (non- 
friable). All prospective materials resulting from the D&D process were characterized to comply with 
DOT requirements (for transportation purposes) and Waste Acceptance Criteria (for recycle purposes and 
disposal), 

1.0 INTRODUCTION 

This report results fiom implementation of the Site Hazard Assessment Plan for Buildings 788 & 207A 
Clarifier, RFRMRS-98-249, Rev. 0. As stated in that Plan, the RFETS is currently undergoing 
environmental cleanup and closure. Building 788, the 207A Clarifier, and its associated facilities 
adjacent to the solar ponds have no practical purpose in the RFETS mission after Fiscal Year 1998. 
Therefore, the facilities are to be decommissioned to further reduce site risks, hazards, and operating 
costs. A Site Hazard Assessment was necessary to characterize chemical and radioactive hazards in the 
facilities, prior to decommissioning and demolition, for both waste management and H&S purposes. The 
physical layout for the project is shown in Figure 1-1. 

The content and general outline of this report is consistent with K-H guidance on composition of D&D 
documentation (FDPM, K-H, 1998). 

1.1 PURPOSE 

The purpose of this report is to communicate and document the results of the characterization effort 
established in the associated Site Hazard Assessment Plan (RMRS, 1998a). The purpose includes both 
summarizing the data into concise, usable formats and interpreting the data for use in management 
decisions, primarily: 

definition of individual hazards and overall risk associated with demolishing the structures and 
managing consequent waste, and 
categorization of waste types based on representative sampling. 

Characterization o f  the facility and its materials is necessary as a prelude to job hazard analyses 
associated with D&D work in the field and to ensure compliance with state and federal waste regulations. 
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1.2 SCOPE 

Consistent with the scope of the associated sampling plan, this report covers chemical and radiological 
characterization of the buildings and surrounding site structures as defined in the project-specific DQOs 
(52.1). Environmental media beneath and surrounding the defined facilities, including (non-surfrcial 
portions of) concrete pads, are not within this scope. Because free release of the structures was not an 
objective, but rather recycling of materials as LLW, MARSSIM implementation was not required for this 
project. MARSSIM methodology will be required for the concrete pads and surrounding environmental 
media should free-release of the post-demolition area ever be a goal. 

1.3 BUILDINGICLUSTER OPERATIONAL HISTORY 

In general, the subject facilities of this report were used for processing radioactive sludges derived from 
the peripheral solar ponds. The 207A Clarifier, in particular, was used in the production of “pondcrete”, a 
LLM waste material designed to stabilize radionuclides in sludge for storage and disposal. Building 788, 
adjacent to the clarifier, was used for storing a variety of wastes (LLW, LLM, and hazardous), as well as 
supporting 207A Clarifier operations. 
The solar ponds were constructed in the 1950s and received wastes from various processes across the site. 
Pondcrete processing started in the mid 1980’s and terminated in 1989 due to funding shortfalls. Building 
788 and the 207A Clarifier are both RCRA Units (Unit 21 and Unit 
48, respectively), but are currently undergoing formal RCRA Closure ( D O W S ,  1998). 

Additional details on operational history have been summarized in the associated Site Hazard Assessment 
Plan (RMRS 1998a, which includes results from over 60 radiological surveys) and the Closure. 
Description Document (DOE/RMRS, 1998). Given the history of the facilities, which included 
radioactive sludges (ranging up to 13 nCi/g 241Am and 3.9 nCi/g 239,240Pu) and listed hazardous.wastes 
(a variety of D- and F- codes), the facilities were designated as Type 2 per the Decontamination and 
Decommissioning Characterization Protocol (Kaiser-Hill, 1998b). 

2.0 SUMMARY OF CHARACTERlZATlON/SURVEY RESULTS 

2.1 DATA QUALITY OBJECTIVES 

The project decisions based on hazard assessment data, as defined in the original Data Quality Objectives, 
are listed below. Further detail of the DQOs can be found in the Site Hazard Assessment Plan (RMRS, 
1998a): 

Radionuclides 
What rypes and quantities of materials are contaminated and to what magnitude, with respect to 
materials assumed to be LL W? 

Based on the HSA and the general history of the facilities, the estimated quantities of waste are 
given in the Project Execution Plan (PEP: RMRS 19984 in progress). 
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Hazardous Constituents 

wooden utili&poles 
wooden ramp 

metal process lines/pipes/electrical conduit 

Have all hazardous constituents been addressed for the waste streams? 

power substations - metalframes and attached hardware 

NOTE: because chemical samples will be analyzed relative to passflail of TCLP criteria, 
statistical adequacy of sample set is part of the decision, but rather the nominal outcome of 
“pass/fil” based on one representative, composite sample. 

Asbestos 
Is asbestos contamination present within the facility? 

How many samples are required? 

DQOs for the project are complete and consistent with the requirements set forth in the associated 
planning document (RMRS, 1998a). Contaminant types and quantities are now established with adequate 
confidence to disposition waste streams and determine acceptable levels. Measurement of contaminant 
types and quantities included hazardous constituents (as defined by RCRA), asbestos, and radionuclides. 
Accomplishment of DQOs provides adequate confidence to ensure compliance with DOT and WAC 
requirements (Le., manage, ship, and submit LLW for recycling). Surveys for radiological 
characterization were performed as prescribed in PRO-267-RSP-09.05, which directly support the DOT 
and WAC requirements. Radiological surveys were designed for LLW determination and management, 
and based on the cost-benefit analysis that showed recycling to be more cost effective than attempting 
free-release of wasted materials. 

Determinations as to waste types and site hazards are presented for the sampled media and radiological 
surveys in Tables 2-1,2-2, and Section 3.0 (sp. Table 3-1). Quantities of waste types are presented in the 
Waste Management Plan (RMRS, 1998b). 

2.2 SAMPLING & SURVEYING METHODS & EQUIPMENT 

Radiological survey equipment and methods were followed as prescribed in the Site Hazard Assessment 
Plan (RMRS, 1998a.) 

Chemical, radiochemical, and asbestos sampling were also implemented as described in the 
characterization plan (ibid*). 

2.3 RADIOLOGICAL SURVEY RESULTS 

Nine SCO Characterization Survey Units were completed at the end of December, 1998. Results of the 
completed SCO surveys are summarized in Table 2- 1 and presented in their entirety in Appendix A. 
Although several areas yielded results exceeding free-release thresholds (DOE Order 5400.5) for 
Removable alpha and Total alpha, no areas exceed the SCO I thresholds, thus all Characterization Survey 
Units were classified as SCO I (49 CFR 6 173, Subpart I). Classification of materials as SCO I enables 
assignment of packaging and shipment controls necessary for compliance with DOT and successful 
transfer to the TSDF for recycling based on the TSDF WAC. 
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The facilities were segregated into nine SCO Characterization Survey Units consisting of 40 
182 survey points per unit. The surveys measured Removable and Total alpha and bedgamma 

contamination and were performed in accordance to RSP 09.05, Radiological Characterization for 
Surface Contaminated Objects, (RMRS 1998e). Results for the surveys are reported without background 
subtraction. 

Based on the categorization o f  all 9 SCO Characterization Survey Units as SCO I, the associated waste 
produced from facility dismantling and demolition will be categorized as DOT SCO I and packaged 
accordingly. 

The nine SCO Characterization Survey Units and their results are listed in Appendix A in the following 
order: 

1) Bldg. 207 Interior o f  the Clarifier Tank 
2) Bldg. 207 Clarifier Tank Catwalk 
3) Bldg+ 788 Exterior Walls 
4) Bldg. 788 Exterior Roof 
5) Bldg. 788 Interior Walls 
6) Bldg. 788 Ceiling 
7) Bldg. 788 contamination Control Room 
8) Bldg. 308A Pump House 
9) Pug Mill and Cement Mixer 

In addition to the SCO surveys, preliminary radiological characterization surveys were also conducted on 
the cement slabs in the Building 788 main floor area and the Contamination Control Room. Removable 
alpha or beta/gamma contamination levels associated with the Building 788 slab are below the limits 
identified in Table 2-2 of the Site Radiological Control Manual (RCM). Total (fixed + removable) alpha 
Contamination was detected at various locations on the slab, primarily at the south pad of the Building. 
Figure 2-1 Building 788 Concrete Floor Radiological Samples and Figure 2-2 Contamination Control 
Room Radiological Samples represent the radiological survey points taken on the of the concrete floor. 
TABLE 2-1 

Radiological surveys performed in the Contamination Control Room, located in Building 788, identified 
areas o f  removable and total alpha contamination (Figure 2- 1) in excess of the release criteria. All 
surveyed areas in the Contamination Control Room exceeded the release limits in Table 2-2 of the 
Radiological Control Manual. Radiological data for the concrete slab is presented in Appendix D. 

Follow up surveys of Building 788 concrete slab, performed at a few selected locations, indicates that the 
contamination originally identified may be attributed to naturally occurring radioisotopes. 

Removable contamination results also exceeded (maximum) free-release levels in the Clarifier Tank 
interior, and Building 788 ceiling. Total contamination results for alpha (maximum values) exceed free 
release thresholds in all units except the Building 788 exterior and interior walls. 
Estimation of the total activity for inaccessible items such as the Pug Mill, Cement Mixer, and Clarifier 
Tank (interior) are based on Technical Basis Document 001 19, The Estimation of Total Surface 
Contamination Levels Utilizing Analytical Data Obtained From Analysis of Clarifier Sludge Material (in 
Appendix A). 
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To minimize the spread of contamination during size reductioddemolition, a fixative will be sprayed on 
the interior portion of the clarifier tank and B308A Pump House walls (interior and exterior). Surfaces 
containing localized areas of contamination exceeding free-release limits (DOE Order 5400.5) will be 
covered with a contrasting sealant (fixative) so that these areas may be easily identified and controlled 
during size reductioddemolition. The interior surfaces of the Pug Mill and cement mixer will need 
application of a sealant or the openings must be made inaccessible and posted accordingly. 

2.4 ANALYTICAL & RADIOCHEMICAL (LAB) RESULTS 

All samples were collected and analyzed as planned, No evidence of spills or secondary contamination 
existed in the areas sampled, thus no additional samples were necessary beyond those stipulated in the 
characterization plan. Actual sampling locations are displayed in Figure 1- 1. Consistent with the DQOs, 
analytical results are presented for characterizing constituents of the bulk D&D materials for waste 
management and hazard assessment purposes. Results of the completed analyses are summarized in 
Table 2-2 and presented in their entirety in Appendix B. 

Original data and supporting QC data used for this evaluation are stored in the K-H Analytical Services 
Division Records Repository under Report Identification Number (RIN) 99A3 190. Analytical results 
were uploaded into the WETS Soil & Water Database (SWD) for digital archival and data management 
purposes. Uploaded data will subsequently be checked for 

consistency and traceability by the RMRS Sample Manager. All other supporting data is archived in the 
RMRS Project File under the auspices of the Project Manager, until submitted to the RMRS Records 
Center for permanent storage and retrieval. 

The railroad ties of the ramp immediately southeast of Building 788 were sampled for Toxicity 
Characteristic Leaching Procedure (TCLP) semi-volatile organic compounds (SVOCs) because of 
unknown levels of creosote wood preservative (especially cresol) within the ties. Cresols were detected in 
both samples submitted for analysis, but were -2 orders of magnitude below the hazardous waste 
regulatory thresholds. Therefore, the ties do not constitute hazardous waste. 

Three sets of utility poles were sampled during this characterization effort. The first set was represented 
by a single biased sample (99A3 190-003), collected at the highly stained (creosote) base of a utility pole 
located at the southeast corner of Building 788. Pentachlorophenol was detected in this sample, but at 
levels less than TCLP regulatory thresholds. As a result, it is inferred that this pole and similar ones are 
not hazardous waste because of their applied creosote preservative. Note that, because the preservative 
on the utility pole was identified as uniquely creosote, analysis for TCLP metals were not necessary, as 
metals were not inherent in the original creosote preservation process. 

The second set of utility poles was represented by a composite sample collected from three weathered 
utility poles located between the 207A and 207B series ponds (Sample 99A3 190-004). This sample was 
analyzed for TCLP-SVOCs and TCLP-metals as it was impossible to determine utility pole presewation 
without supporting characterization data. No SVOCs were detected. The quantitation limit was elevated 
above the TCLP thresholds for five SVOCs due to an analytical dilution by the laboratory for the first 
sample analyzed. The sample was subsequently reanalyzed, and no SVOCs were detected. Several 
metals were detected, including arsenic, barium, cadmium, chromium, copper, lead, and selenium, but 
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only cadmium was detected above hazardous waste thresholds. Because of the presence of arsenic and 
other metals, it is inferred that the corresponding utility poles were preserved using an arsenic-based 
process. As such, these materials are excluded from regulation as hazardous waste based on 6 CCR 1007- 
3, 261(b)(9): 

"Solid waste which consists of discarded arsenical-treated wood or wood products which fails 
the test for the Toxicity Characteristic for hazardous Waste Codes DO04 through DO1 7 and 
which fi not a hazardous waste for any other reason ifthe waste is generated by persons who 
utilize the arseizical-treated wood and wood products for  these rriaterials' intended end use. " 

The third set of utility poles were represented by a composite sample collected from three relatively 
newer, olive-colored utility poles located between the 207A and 207B series ponds (Sample 99A3 190- 
005). This sample was analyzed for TCLP metals as it was assumed the pole was preserved with a 
metallic-based preservative. High concentrations of several metals, including arsenic, were detected in 
leachate from the sample. Because the material was preserved with an arsenic-based process, the material 
is excluded from hazardous waste regulation in accordance with 6 CCR 1007-3,261(b)(9). 

Several of the painted wooden surfaces (Table 2-2) were sampled to determine if the paint coupled with 
the underlying building material exceeded TCLP hazardous waste thresholds. No metals results exceeded 
TCLP threshold levels. The paint samples were as follows: 

yellow fixative and white paint (each side of plywood walls on 207A Clarifier shack) 
white paint (wallboard in the office, SE comer of Bldg. 788) 
beige paint (wallboard on outside of contamination control room within Bldg. 788) 
tan plywood wind baniedwall (porch structure on East Side of T788A) 
grey 2x4" wooden steps (porch structure on East Side of T788A) 
yellow 4x4" wooden rails (porch structure on East Side of T788A) 

All of the samples submitted and analyzed for hazardous constituents were also screened for gross alpha 
and beta activity prior to shipment to the offsite lab (Appendix B). All sample results were well below 
DOT radioactive levels (i.e., <<2000 pCi/g). Figure 2-1 

2.5 ASBESTOS RESULTS 

A total of twenty asbestos samples were acquired and analyzed (19 real and one QC). Asbestos results by 
individual sample are given in Appendix C. Only one sample tested positive for ACM, which was taken 
from the roofing shingles situated on the porch roofs on the East Side of T788A. The suite of material 
types sampled included all of those typically suspected of asbestos -- thermal systems insulation (TSI -- 
electrical junction box shutes, wiring, etc.) and surfacing and miscellaneous materials. Samples were 
analyzed with PLM (Polarized Light Microscopy) in compliance with 40 CFR 763, Subpart F, 
Appendix A. 

At the time of sampling and inspection, the roofing tar, felt, and shingles were non-friable and in good 
condition. Hazards presented by the asbestos are discussed in 43.2.4. 
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3.0 BUILDING /CLUSTER STATUS & HAZARDS 

3.1 RCRA VS. CERCLA DESIGNATED AREAS 

The 207A Clarifier Unit and Building 788 constitute RCRA Unit 48 and 21, respectively. These units are 
currently in the process of formal RCRA Closure (RMRS, 1998~). Following D&D of the facility as 
described in the Closure Description Document (#2.0), RCRA Closure will be completed. D&D coupled 
with the RCRA Closure process address disposition of all facility components, including the foundation 
surface, structural framing, walls (interior and exterior), floors, ceilings, roofing, doors, windows, surface 
finishes, vents, utilities (electrical, heating, water, gas, etc.), and process waste lines (industrial and 
sanitary systems). Any further remediation or environmental protection measures implemented on the 
remaining concrete pads or surrounding environmental media will be conducted under the WETS ER 
program and CERCLA regulation. 

3.2 HAZARDS 

Hazards for the facilities of interest are summarized in Table 3-1. 

3.2.1 Physical 

Several physical hazards exist that are typical for industrial settings and construction projects, ranging 
fiom falls and confined space to handling sheet metal and fiberglass. 

3.2.2 Radiological 

Radiological hazards consist of fixed and removable alpha contamination at SCO I levels (Appendix A). 
Also, if these levels are in excess of Table 2-2 of the Radiological Control Manual, they pose a 
radiological internal hazard should they become airborne. 

3.2.3 Chemical 

The materials characterized in this section are typical building materials at the WETS (Appendix B). 
Lead was detected in TCLP samples of the wallboard material located within Building 788, but at levels 
below TCLP thresholds, No lead was detected in the other painted surfaces on the east porch structure of 
T788A, thus none of the painted materials sampled are considered hazardous for waste management 
purposes. 

Paint contained in the sheathing and I beams was not characterized for lead as it was assumed that the 
material would be unbolted during dismantlement. Such 44nondestructive” dismantlement would not 
release any lead residing within the paint matrix. Industrial Hygiene indicated that, except for torch- 
cutting, activities where lead presence could create inhalation hazards, no additional H&S concerns exist 
with these materials. If however, the proposed plan for nondestructive dismantlement is changed to 
include grinding, sawing, or cutting, then these activities could create an inhalation hazard and additional 
protection for personnel would be required. Bulk metals with painted surfaces do not present hazardous 
waste based on the TSDF WAC specifications, where paint coatings at less than 2% of bulk weight are 
considered acceptable. 
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Utility poles and railroad ties are general industry materials that contain the hazardous chemicals 
addressed in 42.4 and Table 2-2. Appropriate IH practice should be implemented when handling these 
materials. 

3.2.4 Asbestos 

Approximately 100 ft2 of shingles located in the porch roofs on the East Side of T788A contain asbestos 
(Appendix C). The shingles are in good condition and non-friable. The hazard category for these 
materials, as defined by EPA/AHERA, is “Miscellaneous materials in good condition”. The only 
required response action is periodic inspection to determine if any significant deterioration has taken 
place. If roofing materials are removed, OSHA guidelines (29 CFR 1926.1 101) will be implemented. 

3.2.5 PCBs 

Bulk metals with painted surfaces do not present PCB hazards or PCB waste based on the PCB megarule 
(Federal Register Vol. 63, No. 124,6/29/98, re: PCB bulk product waste). 

3.2.6 Pressurized Gas and Liquid Nitrogen 

Pressurized gas (propane) is present in a supply tank and associated supply lines for heater units in 
Building 788. The propane supply and lines must be de-energized according to standard utility industry 
and IH practices prior to implementing D&D at the facility, There is no liquid nitrogen present at the 
facilities. 

3.2.7 Electrical 

Given the relatively young age and simple structure of the buildings and facilities, the potential for 
unknown electrical hazards is low. The power panels and junction-boxes noted in Table 3-1 are evident 
and well-defined. Appropriate IH practice will be implemented when working with these electrical 
systems. 

3.2.8 Wastes 

A summary of the estimated waste quantities (volume), by type, is given in Table 1 of the Waste 
Management Plan for the Building 788 Cluster Decommissioning Project (Rev. 0, December 1998). 

Hazardous Waste 
Characterization activities were designed to provide inputs to waste volume estimates contained in the 
Waste Management Plan for the Building 788 Cluster Decommissioning Project, RMRS/OPS-PRO.O97. 
Sample results from potentially hazardous materials indicate that there are no significant additional 
hazardous materials beyond the original estimates. 

Low Level Waste [LLW) 
Although all sample results were well less than DOT radioactive levels (Le*, <GOO0 pCi/g), the wooden 
matrix is treated conservatively as “volume-contaminated” because of its porosity, which is not amenable 
to conventional surface contamination measurements. Managing the wood in this manner (as LLW) is 
consistent with the “No-Rad-Added” Program in effect at WETS. The alternative -- attempting fiee 
release of the materials -- would entail further sampling, analysis, and statistical comparisons of wood 
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results with background values. Based on a qualitative comparison of the cost of a background study vs. 
LLW management, the LLW option was chosen as most feasible. 

Low Level Mixed Waste (LLMW) 
The LLMW was based on process knowledge of the sludge removed from the solar ponds and the 
Technical Basis Document - 001 19 provided in Appendix A and represents a worst case scenario. Based 
on this information, no LLMW was identified in this characterization. 

TRU and TRU Mixed 
Transuranic wastes are not present within the project boundaries and do not constitute a hazard for this 
project. 

Sanitary 
Insulation materials from the walls and ceiling of Building 788 constitute the only significant sanitary 
waste stream originating from the D&D process. Insulation material consists mostly of fiberglass and 
asbestos free material. The fiberglass material is believed to be wrapped in plastic throughout, thus all 
precautions relative to handling fiberglass should be taken during removal and packing. 

3.3 FINAL BUILDING/CLUSTER CATEGORIZATION (TYPE) AND SUBSEQUENT STEPS 
IN THE DECOMMISSIONING PROCESS 

The original categorization of the building as Type 2 remains applicable based on the results given in this 
report. RCRA closure is in progress for the two RCR4 units and is anticipated to conclude following 
demolition of the buildings. Any subsequent remediation or environmental protection will fall within the 
site ER program and corresponding CERCLA and/or RFCA requirements. 

4.0 DATA QUALITY ASSESSMENT 

Data used in making management decisions -- in waste management and D&D projects -- must be of 
adequate quality to support those decisions. Adequate data quality for decision-making is required by 
applicable RMRS and K-H corporate policies (RMRS, 1998f, $6.4 and K-H, 1997, $7.1.4 and 7.2.2), as 
well as by the customer (DOE, RFFO; Order 0 414.1, Quality Assurance, §4.b.(2)(b)). Regulators and 
the public also expect decisions and data that are technically and legally defensible. Verification and 
validation of the data ensure that data used in designing the project -- e.g., waste management and 
assessing real-time hazards -- are usable and defensible. 

4.1 VERIFICATION OF RESULTS 

Verification ensures that data produced and used by the project are documented and traceable per quality 
requirements. Verification consists of reviewing the data to confirm that: 

0 Chain-of-Custody was intact from initial sampling through transport and final analysis; 
preservation and hold-times were within tolerance; and, 
format and content of the data is clearly presented relative to goals of the project. 

Results of the verification are included with validation results in fi4.3. 



Site Hazard Assessment Report for 
Buildings 788 & 207A Clarifier 

Document No: FWRMRS-98-299.UN 
Revision No: 0 
Date: February 1999 
Page: 16 of 20 

4.2 VALIDATION 

Validation consists of a technical review of the data, or portion of the data, so that any limitations o f  the 
data relative to project goals are delineated, and the associated data is qualified (caveated) accordingly. 
Data were validated relative to the PARCC parameters described in the next section. Validation is also 
currently performed on a site-wide basis at -25% frequency by K-H Analytical Services Division. 
Satisfactory validation at this frequency indicates that the subcontracted labs are operating competently 
relative to industry-wide standards, and more specifically, that sample custody and analytical procedures 
are implemented under defined quality controls. Sitewide data validation coupled with annual lab audits 
provide the inference that all analytical and radiochemical results not specifically validated are 
represented by the percentage that is validated. 

4.3 PARCC PARAMETERS 

4.3.1 Precision 

Radiological Surveys 
Precision o f  the radiological instrumentation is satisfactory based on tolerance charting of daily source 
measurements. If any measurement exceeds the defined tolerance limits, corrective action is taken to 
repair or replace the instrumentation prior to measurement of real samples. Tolerance specifications may 
be found in the applicable Radiological Safety Practices. 

Asbestos 
Repeatability was adequate based on the field duplicate collected at a 5% frequency. Both the real sample 
and the duplicate were negative for ACM. 

TCLP SVOCs 
Precision for SVOCs was adequate based on acceptable RF'D values derived from Matrix SpikeMatrix 
Spike Duplicate (MSMSD) comparisons. Pyridine results should be qualified as estimates, however, as 
the RPD value was 24%. Ideally, RF'D values in liquid matrices should be less than 20% to reflect 
satisfactory control in analytical reproducibility. 

TCLP Metals 
Precision for metals was adequate based on acceptable RPD values derived from both MS/MSD 
comparisons and LCSLCSD comparisons (all within 20%). 

4.3.2 Accuracy 

Radiological Surveys 
Accuracy of radiological surveys is satisfactory based on semi and annual calibrations of instrumentation 
and daily source checks that must perform within specified tolerances (*20%), as specified in the 
Radiological Safety Practices. 

Asbestos 
Accuracy for asbestos volumetric concentrations is based on the semi-quantitative technique of 
petrography via polarized light microscopy. Skilled professionals can typically quantify components to 
within several percent at high concentrations ranging to -1% at low concentrations (Le., presence or 
absence of the mineral of interest). Accuracy for the project is adequate, as no asbestos was detected 
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except for one sample, where concentrations (10%) were well above the decision level (action level) of 
1 %. 

TCLP SVOCs 
Accuracy of SVOCs are adequate, with two qualifications, based on the following analytical quality 
controls: 

performance checks (DFTPP), 

lab control samples (LCS), 
matrix spikes (MS), and 

initial calibration and continuing calibration o f  the measuring instrumentation 

internal standard areahetention time checks, 

blank results (method and TCLP). 

These results are captured in the (unabridged) data package SDG Number (and RIN #) 99A3 190, which is 
archived by K-H Analytical Services in Building 881. All SVOCs for GEL Lab Sample #I9901 103-01 are 
qualified as estimates based on the potential of a low bias due to low recovery of the surrogate 2- 
fluorobiphenyl. Another compound is additionally qualified as potentially biased low for all samples -- 
m,p-cresol -- based on low percent recoveries from both LCS and MS samples (10% and 9%, 
respectively). However, due to the relatively high action level of cresol -- 200 mg/L, -- and given the low 
practical quantitation limit of cresol (O.lmg/L), this bias would appear to have little propensity toward 
causing false negative results. 

TCLP blank quantitation limits were elevated above those o f  the method blank (1 00 ug/L vs. 10 ug/L, 
respectively), but were still less than the lowest applicable regulatory threshold of 130 ug& 
(hexachlorobenzene), and therefore, blank results are acceptable. 

TCLP Metals 
Accuracy of metals results is adequate based on the following analytical quality controls: 

interference check samples, 
serial dilutions, 
lab control samples (LCS), 
matrix spikes (MS), and 

initial calibration and continuing calibration o f  the measuring instrumentation, 

blank results (preparation and TCLP). 

Several metal detections were noted in the lab blanks at relatively low concentrations (including 
chromium and lead); however, concentrations were one to two orders of magnitude below regulatory 
thresholds and did not significantly affect sample result or conclusions. Stated differently, there is no risk 
that blank contamination caused false positives (results or decisions) as no samples resulted in assignment 
of hazardous materials due to elevated metals concentrations. 
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reanalyzed to accomplish quantitation limits below regulatory thresholds (Sample 99A3 190-0 12.00 1). 
Sample 99A3 190-012.001 was not performed within the EPA recommended holding time; thus, the 
results (all non-detects) are qualified as estimates with a potential negative bias. Otherwise, samples and 
surveys are representative based on the following criteria: 

0 

0 

0 

0 

familiarity with facilities -- multiple walk-throughs and collaborations by and within the sampling 
team; 
implementation of industry-standard Chain-of-Custody protocols; 
compliance with sample preservation and hold times; 
industry-standard and EPA-approved analytical methods; 
site-approved radiological survey methods; and, 
compliance with the SHAP (RMRS 1998a) -- reviewed & approved by management consensus. 

The nationally recognized lab measurement methods were as follows: 

asbestos: 
svocs: EPA 13 1 1/8270 
metals: EPA 131 1/6010 
Radiological surveys were performed to RSP 09.05. 

PLM (EPA 40 CFR 763, Subpart F, Appendix A) 

4.3.4 Completeness 

The data set for this project is complete, with respect to both samples planned vs. collected and hardcopy 
information required in the archived data packages. Table 4- 1 matrix summarizes the planned number of 
samples or surveys and the actual quantity of samples or surveys acquired for successful completion of 
the characterization. Asbestos sampling had a noticeable decrease between the number of samples 
planned and the number collected. Exceptions are listed in detail and by each individual sampling 
locatiodmedium in Appendix C. All exceptions consisted of reducing samples or sample locations after 
field locations were evaluated by the certified asbestos inspector and considered superfluous. 
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Comments 

1 additional sample was acquired to attain required SVOC 

Hazard type 

43 
samples 

respectiv 

-37 
ery 

chemical 

samples the Contamination Control Room 
respectively 

20 difference indicates excess samples not nead6d 

SCO radiological 
Characteriiation 
Survey Units 

Concrete Floor 
Radiological Surveys - 
Building 788 Main and 
Contamination Control 
Room 
asbestos 

I I method sensitivity 
gsurvey I 9SunreyUnits I 

I Unitsand I WI~I:: 
677 

samples I I 
174 and I 174 and 43 I Surveys collected from the main floor in Building 788 and 

4.3.5 Comparability 

All results presented are comparable with similar hazard analyses (methods and media) on a national- and 
DOFxomplex wide basis. This comparability is based on nationally recognized methods (especially 
EPA-approved methods), systematic quality controls, and thorough documentation of the planning, 
sampling, and analysis prdcess. 

4.3.6 Sensitivity 

All analytical and radiological methods achieved adequate sensitivities in that quantitation limits were 
below regulatory thresholds, typically with a quantitation limit at less than 20% of the threshold; one 
notable exception was hexachlorobenzene, which was greater than 1/2 of the regulatory threshold. 

4.4 SUMMARY 

In summary, the data presented in this report have been verified and are qualified as valid for 
substantiating the conclusions and decisions reached for the project. Several SVOC results were qualified 
as potentially biased low. The highest risk for a false negative values lies within the hexachlorobenzene 
result, where sensitivity was within 30ppb of the regulatory threshold at practical quantitation limit 
values. Overall, however, the propensity for false negative values within the project data set as a whole is 
low based on the following rationale: 

the missed hold time was associated with the highly weathered utility poles, and 

all non-detection values (Le., the practical quantitation limits) were below regulatory 
thresholds. 
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APPENDIX A 

RADIOLOGICAL CH ARACTERlZATlO N SU RVEY RES U LTS 

The Characterization Survey Units (Unit IDS underlined): 

1) SCO-207-01-CI (interior of Clarifier Tank Catwalk) 

2) SCO-207-02-CW (Clarifier Tank Catwalk) 

3) SCO-788-06-WE (exterior walls of Bldg 788) 

4) SCO-788-07-RE (exterior roof of Bldg 788) 

5) SCO-788-01-WI (Bldg 788 interior walls) 

6) SCO-788-02-RI (Bldg 788 Ceiling) 

7) SCO-788-03-CCR (Bldg 788 Contamination Control Room) 

8) SCO-308A-01-WE (exterior walls of the "pumphouse" (Bldg 308A)) 

9) SCO-EQU-01-PMCM (Pug Mill and Cement Mixer) 



RSFORM-09.05-01 
RADIOLOGICAL CHARACTERIZATION FOR SCO 

Characterization Survey Unit ID SC0-207-01-CI Page 1 of 2 

Description of Characterization Survey Unit Isotopic information 

Contents of Characterization Survey Unit: 
Interior of Clarifier Tank 
Location: Lmated between Building 788 and 207A Solar Pond 
Survey Plari 
Collect measufements fhm accessible surfaces as spec8ed in the table below. 
Removable and direct surveys are performed by RCTs. 
Sampling is the responsibility of the customer. 
If sampling is specXd, the movable survey does not need to be in the samc location as the sample. Return 
the results of all measurements to Radio10 

WG Pu 0 Enriched U Depleted U 0 Natural V u  Other @ (see comment section) I 

Note. The bum of direct mmsuments and samples ahmM be 2 30. A rvpiOnr ~urvqvpkm d h  for 30 d i m  mwnmme& and 
%em m p h .  VMgh Ievtk of wnminaffm am epcted below non$a&vy &@ha1 Eaatings. the mmrber of samph d 
h C m # Z  

Survey Plan Comments and S~ecial Instructions - L 
I 

Radionuclides of concern are Americium24 1 and Plutonium-239. Isatopichixture is approXimatey 76% 

Obtain direct alpha and Wgamma measurements by performing 1 minute PAT using the NE Electra 
with DP6 Probe or Sicron A-100. 

Neglect backgnnutd wha calculating alpha and Wgamtna activity. 
RCT shall annotate each survey conducted on 
Survey Number acquired by the RCT fiom a Sum7 Log located in B788. 
Record actual instnunat mdhgs for direct counts, and smears. 

Document results on '788 Cluster Radiological Contamination Survey Form." This form is equivalent to 
RsFORMS-07.02-O 1. 

Attach copy of completed survey(s) to this Characterization Form, RSFORM-09.05-01, and forward to 

Am-241 and 23% Pu-239/240. 

page (fi-ont and continuation sheets) with a unique 

Radiological Eqhmhg, T891-c. 

Michaleaw Rodriguez 
Prepared by: print Radiolonical Ennineer sign date /L -/&- w 
Reviewedby:print @b!-- sign date L & f Y 4  

Approved by: print f''M4dWf,, s date +-VY.f 
Each section of this form may be enlarged, or continuation pages added, as reguired. smHAR-98-4 18 



RSFORM-09.05-0 1 

RADI0I;OGICAL CEURACIXRIZA'ITON FOR SCO 
Characterization Survey Unit 1D SCO-207-0l-CI Page 2 of 2 

Alpha contamination 150.7 117.0 142.5 180.2 

Plutonium . 

Enriched uranium 

Natural or depleted uranium 

Betdgamma 191.8 200.0 22.7 196.5 
Y 

Summam of Data 

I Alpha cbntamination I 212.500' I NIA I NIA I N/A I 
~ 

Plutonium contamination 

I Enriched uranium I I I I I 
I Natural or dedeted uranium I I I I I 

. .._ . . . . 

Betalgamma contamination 27,800' N/A I N/A I NIA 1 
Attach copies of survey forms and sampling data. 

Analysis of Results 

SCOI xx SCOII Subdivide and resample 

Comments: 
Removable survey points 1-12 were taken on 12/3 1/98. Not all areas of the clarifier tank floor were 
accessible due to the accumulation of water, ice, and snow over the past several weeks. Removable 
survey points 13-65 were taken from 8/19/98-9/16/98. These surveys were conducted during the 
removal of sludge material fiom the cider tank. Since the removal of all sludge material, the 
clarifier tank has been power-washed several times thus the removable activity revealed fiom survey 
points 13-65 may be conservative in nature. 

(See Attachment). 
Prepared by Rad Eng 

Reviewed by Rad Eng 

Approved by 

Total (fixed and removable) measurements were not obtained due to the hazards associated with 
entry into the clarifier tank, ie., confined space entry, ice and snow accumulation. An estimate of 
the total contamination present will be based on Technical Basis Document-00 1 19' 

print Michalene Rodrirmez sign 

print T*h4 fi+'\L sign 
print r5-4 sign 

Logbook Control Number ScecHAR-98418 



SCO Statistical Analysis 

Americium-241 
432.2 years 

fsunrey Unit: 

Plutonium 239/240 
24,065 years 

1 Description: 
lsotoeic Mixture: 

c 
Max. Removable 

Activity (a) 

(dpm/100cm2) 
2,20E*03 
2.20E+05 

I t,,(years): ~ 

L 

Max. Total Activity 
(a) (dpm/lOOcmZ) 

1 .OOE+06 
1.00E+06 

ISCO I Limit ~ 

~SCO II Limit 

ISCO II Limit 

# 

IO 
I1 
12 
13 
14 i5 

6 
7 

4 

sc0-207-01-cI I I I I 

I I I 

1 74 184 
297 164 
204 220 
192 200 



SCO Statistical Analysis 

I 

IMax. removable < SCO I removable limit: 
Max. total SCO I total limit: 

Median removable < 50% SCO I removable limit: 

SCO-207-01-CI 

Yes 
NIA 
Yes 



SCO Statistical Analysis 

I 
Max. removable SCO II removable limit 

Max. total < SCO I1 total limit: 
Median removable < 50% SCO II removable limit: 

Median total < 50% SCO I total limit: 

I 

sco-207-01 -GI 

Yes 

Yes 
NIA 

N/A - 

I I 
Median total 50% SCO I total limit1 NIA I 

I 1 

-. ~~~~ 

I 
. .  I 

(Max. removable < SCO I removable limit: 
Max. total < SCO I total limit: 

Median removable < 50% SCO I removable limit: 
Median total -E 50% SCO I total limit: 

Yes 
NIA 
Yes 
NIA 

I I 
Max. removable < SCO II removable limit: 

Max. total < SCO I I  total limit: 
Median removable < 50% SCO II removable limit: 

50% SCO I total limit: 

I 
Median total 

Yes 
N/A 
Yes 
NIA - 
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Purpose 
The purpose of this document is to provide a technical basis for the methodology in 
applying analytical data obtained from the clarifier sludge material as an estimation of 
total surface contamination. This method will be applicable to various items with 
unsurveyable or inaccessible areas located in the vicinity of Building 788 and the Solar 
Evaporation Ponds (SEP). 

Background 
The Solar Evaporation Ponds, also known as the “high nitrate ponds,” were used 
primarily for the disposal of low-level radioactive wastes contaminated with high 
concentrations of nitrate and for difficult to treat wastes. Solar pond clean-up activities 
began in the mid-1980’s and was a response action to the presence of waste materials in 
the solar ponds and the presence, of contamination in nearby soils, groundwater, and 
surface water, In 1985, Building 788, Trailer 7884 the 207A Clarifier T& and various 
ancillary equipment (Pug Mill, cement mixer) were constructed as part of the treatment 
process to convert pond sludge into pondcrete, which is a mixture of SEP sludge and 
Portland cement. 

In 1989, the last of the process waste sludge was removed from Pond 207A and pumped 
into the open top clarifier tank Clarifier operations were halted shortly thereafter leaving 
approximately 16,500 gallons of  waste sludge and water in the 30,000 gallon capacity 
clarifier tank. 

In 1992 and 1995 two laboratory analyses were conducted to debmine and estimate the 
radionuclides and associated activities in the waste sludge. The first study in 1992, was 
fiom Brown and Root, Inc. The analysis revealed approximately 34006600 pWg gross 
alpha and 540-860 pCi/g gross beta activity in the sludge waste (Attdment 9. The 
second study performed in 1995, &om Nalliburton NUS Corporation, estimated the 
sludge contained 13,000 pCi/g of hericium-241,3,900 pCi/g of Plutonium-239/240 and 
89 pCVg of Plutonium-238 (Attachment XI). 

A letter dated January 7,1998 to S.M. Nesta from C.A Patnoe, K-H Air Quality 
Management, states the “Brown and Root analysis is the most accurate and representative 
analysis of the sludge and water contained in the tank.” (Attachment m). 

In 1998, the remaining sludge held in the Clarifier Tank was successfully removed. The 
mission today is the Decontamination and Decommissioning @&D) of the Building 788 
Cluster by June 30, 1999. This action will satisfy one of  the requirements of Order on 
Consent 97-08-21-01 that has been agreed to by Kaiser-€€ill. The general cleanup, 
removal and packaging of  waste and equipment from the SEPs will supplement this 
action, 



Technical Discussion 
The waste generated fiom the D&D of the Building 788 Cluster Will be disposed of as 
low-level waste, low-level mixed waste, or free released. The majority of the waste will 
be sent as low-level waste to a recycle metal melt facility and will be shipped, per 
Department of Transportation, as Surface Contaminated Objects (SCO). The low-level 
mixed waste will be sent to Envirocare or NTS and will be shipped as Low Specific 
Activity Waste. Few items &om the D&D process will be fie released. Items such as 
desks, chairs, lockers, and cabinets, located inside Building 788 and T788A will be fiee 
released upon survey results. 

Description 
Activity 
Density of Sludge (from Halliburton NUS 

To demonstrate compliance with Radiological Safety Practice PRO-267-RSP-09-05, 
MioIogicuI Characte~zation For Sugace Contaminated Objectr? DOT shipping 
regulations, and disposal site waste acceptance criteria, characterization surveys were 
conducted. The surveys were performed on the interior and exterior walls, roof top, and 
ceiling of Building 788, Contamination Control Room (located inside Building 788), 
interior surface of the clarifier tank (removable only), catwalk, and exterior walls of the 
308A Pump House. 

Amount 
6600 pCYg 
1.45 dun3 

Certain items and materials such as the Pug Mill, Cement Mixer, Clarifier Tank (total) 
and wooden surfaces were not surveyed due to the items being inaccessible, posing a 
hazard, or composed of unsurveyable material. The intention to characterize these items 
is to apply the analytical data, taken fiom the sludge waste, from Brown and Root, Inc., 
as an estimate of total sufice contamination for these items. The methodology imposed 
is shown below: 

Report) 
Thickness of Residual Sludge Remaining 0.1 cm 
on Surfaces (assumed) 
Conversion Factor 1 Ci = 2.22ElO”- dDm 

Activity (dpd100 an2) = [6600 pCig] [ 1.45 g/cm3] [O. 1 cm] = 

[9.S7E10‘’o Ci/cm2] [2.22E1012 dpm] [ 100 cm2] - 212,500 dpm/100 cm2 
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Description 
Activity 
Density of Sludge (from Halliburton NUS 
Report) 
Thickness of Residual Sludge Remaining 
on Surfaces (assumed) 
Conversion Factor 

Beta Parameters: 
Amount 

860 pCVg 
1.45 gkm3 

0.1 cm 

1 Ci = 2.22E10” dom 

Activity (dpd100 cm2) = [860 pCig] r1.45 g/cm3] [0.1 cm] = 

[1.25E10-10 Ci/crn2] [2.22E1Ol2 dpm] [ 100 cm2] - 27,800 dpd100 cm2 

Conclusions 

The upper SCO I limit as specified in Table I of RSP-09.05 is 1,000,000 dpdun’ for 
fixed Plutoniudhericium on inaccessible areas. Based on this informaton, items 
coming from the SEP area with inaccessible meas, Le., Pug Mill, cement mixer, meet the 
definition of SCO I and will be assigned the above calculated activities. 
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Integrated SafeQ Management Plm For The Clunper To RCRA Closure Project, 
Revision 0, RF/RMRS-98-2 13UN, Rocky Mountain Remediation Services, LLC, May, 
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1000-020-00-001 I STMDARD PROCESS DATA SHEETS I 
I -OVAL DATE 06/04/92 IPACE 46 OF 97 

I 

MEAN (3 

ANALYSIS UNITS RANGE CONCENTRATION 

Cyanide-Amenable 
Cyanide-Total 
Gross Alpha 
Gross Beta 

Moisture-Karl Fisher 
PH 
Specific Gravity 
Swell Test 
TOC (Total Organic 

Carbon) 
Chloride @) 

Nitrate @) 

- Moisture-Gravimetric 

% Recovery of solids *I, 
\ 06 Phosphorus, Total 

. 

(aii P) @) 

Sulfate @) 

TDS (Total Dissolved 
Solids) @I 

Total  Solids 

Inomanics 
' *  

Arsenic 
Barium 
Boron 
Cadmium 
chromium 
Lead 
Magnesium 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

% 

NA 
21-190 

3400-6600 
540-860 

33.1-72.5 
NA 

9.7-9.8 
NA 
10 

3500-6400 

160-180 
410-450 
18 :0-22.2 
33-52 

210-280 
4600-5400 

27.5-66- 9 

13.5-21.9 
94.8-217 
420-1380 

2010-4660 
1180-3190 
83-191 

10,400-24,200 
5-14 

339-902 
28,700-67,900 

ND 
64.6-166 

39,200-96,300 

NA 
87 

5250 
695 

60. 6(4 
NA 

9.75 
NA 
10 

5175 

168 
4 3 0  
21 
46  

243 
4950 

39.4 

12 
183 
930 

3660 
2480 
161 

20,500 
9 

700  
56,500 

NO 
134  - 9 

7 8 , 9 0 0  



ATTACHMENT I I TBD 00119 

LABORATORt ANALYSIS REPORT 

CLIENT U M :  ROtCY FLATS - C/O MIS CwPoRATlWl 
ADSDRESS: 661 ANOERSEN DRIVE 

ATTEUTIOW: MR. RICH NINESTEEL 

W L E  ID: CURfflER AS REC'D 

P.O. no.: 

PffTSWRGH, PA 15220- 

NUS SAIBLE NO: P029nW 

NUS CLIENT 10: 1431 0007 
UORK ORoER 10: 3625 

VEUDDR NO: 

DATE SMf lED:  Onbail 
DATE RECEIVED: 03-JAN-95 
APPROVED BY: Lynch, Pat 

1 

2 

3 

L 

5 

' 6  

7 
8 
9 
10 
1 1  
19 

RllOAS 

R2OOS - 

RllOPS 

RO!S 
R11WS 

Rl lS 

ABES 
A a l S  

SO88 
1630 
1CWS 

OPAtC 

13 */-2 

c c  

c 6  

89 */- 37 
3900+/ -coo 
6.2 */- 0.7 

28 */- 3 
1.1 +/- 0.2 

32 */- 4 

0,53+/-0.06 
Q.@3*/-0.27 

320 
2100 
1-45 
61.9 

V-8 

DoflE 

2 Omsi ty  of original tsrrple 1/10 of the density of stadard. 

Ocnsity addjustcd to 98x of standard. ( A l l  nuclides affcctcd.) 
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KAISER HILI, 
COMPANY 

INTEROFFICE MEMORANDUM 

DATE: January 7,1998 

TO: 

FROM: 

SUBJECT: 

S. M. Nesta, National Environmental Policy Act, Bldg. T130C, X6386 

oe, K-H Air Quality Management, Bldg. T130C, x2440 

AIR QUAUN REVIEW OF THE PROJECT TO EMPTY THE SOLAR PONDS 
CURIFIER TANK - CAP-003-98 

Ref: Letter #SMN-236-97 to distribution entitled " Review of the Project to Empty the 
Solar Ponds Clarifier Tanlf, dated Oecember 17,1997, the attached NEPA 
checklist, the preliminary project plan dated October 30,1097, and Brown and 
Root laboratory data sheets, identification number O0042O40-01 dated 06/04192 

Per your request, Air QuaGty ManagementlRadian International has evaluated the project to 
remove solar pond sludge from the Building 788 darifier tank for air quality regulatory issues. The 
project has a potential to emit regulated air pollutants and was assesed to determine re rting, 
air permitting, regulatory rod, testing, mrdkeeping, and monitoring requirements. Gis 
assessment is based on I? e following worstcase, bounding assumptions derived from 
information provided by project pemnnek 

' \  
The tank is an open-bp tank, has a capad of 30,000 gallons, and currently contains 
approximately 16,500 gallons of sludge an r water. 

representah@ analysis of the sludge and water contained in the tank. 

6,600 picocudes per gram W g )  gross alpha (assumed to be americium 241), and 860 
pci/g gross beta (assumed to be plutonium 241) for the entire contents of the tank. 

(BIN A hazardous air pollutant) at 1 ,OOO micrograms per kilogram. The highest 
concentration regulated inorganic contaminants are cadmium at 4,660 milligrams per 
ldlogram (mg/kg), and chromium at 3,190 mgkg (BIN A hazardous air pollutants). 

0 the Brown and Root, Inc. laboratory analysis from 1992 is the most accurate and 

For the purposes of this air assessment, radionuclide contamination is assumed to be 

The highest concentration volatile organic contaminant (VOC) level is tetrachloro6thylene 0 

1. 

0 

The average spedfic gravity for the tank contents is 1.28 (36% total dissolved solids). 

The project will utilize sparging and high pressure water sprayers to help mobilize the 
sludge during draining operations. 

Conservative estimates for cadmium and chromium emissions were calculated utilizing 
particulate emission factors for cooling towers. 

All fuel-fired compressors and generators utilized during the project will be existing on-site 
units. 
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A 

NOTE: Points 11 &12wresarnpledontheinsidetoplipoftank. 

aariTw Tank(@ Hq): Remwable Alpha 
(Note: Drawing nat to scale. All dimensions are appmxjmte.) 

Pppro>dmateLncationofRemwableAlphaSamples 
0 - 20 dpnW3 cnP2 (Remwable Alpha) 

> 20 dpmllOO e 2  (Rmov&ie Alpha) 
A '  

A 



NOTE: Points 11 &12 WE sampled on the insidetop lip of tank 
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RSFOR.M-O~.OS-O 1 

Page 1 of 2 
RADIOLOGICAL CHARAC'I'ERIZATION FOR SCO 

Characterization Survey Unit ID SCO-207-02-CW 

Description of Characterization Survey Unit Isotopic information 

Contents of Characterization Survey Unit: 
cahmllc 
]Location: Top and side of Clar3er Tank 207A 

I WG Pu Enriched U 0 Depleted U r] Natural a Other (see comment section) 1 

Suwey Plan' 
Collect measufements from accessible s u h  as specified in the table below. 
Removable and direct s m  are performed by RCTs, 
Sampling is the responsibility ofthe astoma. 
Ifsampling is spcci&i, the removable rmcvey does not need to be inthe same location as the sample. Return 
the results of all maswemats to Radiologid Enginee ring, T891C, hr duation. 

I Swipes for Removable I Direct Measurements I Samples Collected from I 

Survey Plan Comments and Special Instructions 

Radionuclides of c01lcem are Americium-241 and Plutonium-239. Isotopic mixture iS approximately 76% 

Obtain direct alpha beta/gamma measufements by perfonniqg 1 minute PAT using the NE Electra with 
DP6 Probe or Bicron A-100 or appropriate iastrumen~on. 

Neglect background when calculating dpha and beta activity. 
RCT shall motate each survey conducted on each page ( h n t  and contindm sheds) with a unique 
Survey Number squired by the RCT from a Survey Log located in B788. 

Record actual instnunent readings for direct counts, and smears. 

Document results on "7 88 Cluster Radiologid Contamination Survey Form.'' This form is equivalent to 
RSFORMS-07.02-0 1. 

Attach copy of completed survey(s) to this Characterization Form, R!3FORM-O9.05-01, and forward to 

Am-241 and 23% Pu-239/240. 

Prepared by: print Radiological Enhmr 

Reviewed by: print  LA h . \ \ c T  

sign ' 

Approved by: print Csw-. 
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Alpha contarnination 

Plutonium 

RSFORM-09.05-01 

Characterization Survey Unit 1D SC0-207-02-CW Page 2 of 2 
RADIOLOGICAL C H A R A ~ R I Z A m O N  FOR SCO 

2,3 1.5 3.2 13.2 

Summary of Data 

Enriched uranium 

Natural or depleted uranium 

Betdgarnma 153.5 148.0 22.8 159.5 

I I I I 

Alpha contamination 

Plutonium contamination 

Enriched uranium 

Natural or depleted uranium 

Betdgamma contamination 

147.2 75.0 159.7 189.7 

1 192.6 1177.5 215.4 1250.0 

Prepared by Rad Eng 

Reviewed by Rad Eng print 

print Michalene Rodrimez s 

f%\\- 
Approved by print /r,,m- 

Logbook Control Number ScecHAR-98418 



SCO Statistical Analysis sco-207-02-cw 

Max. Total Activ 

Dana i nf 9 



SCO Statistical Analysis 

Size 
Max. 

sco-207-02-cw 

40 40 40 40 
15 786 204 1896 

Mean 2.33 I 147.20 I 153.45 I 11 92.63 
Median 
Std. Deviation 

1.5 75 148 1177.5 
3.15 159.88 22.77 21 5.37 

UCL95 
. . .  

4 

3.16 189.74 159.52 1250.00 

I I I 
Bly Contamination 

I 

RSP 09.05 SCO Tests: 
a Contamination 

IMax. removable < SCO I removable limit: 
I Max. total c SCO I total limit: 

Median removable < 50% SCO I removable limit: 

YeS 
YeS 
YeS 

I Max= 

I Median total 50% SCO I total limit:( Y0S 
Median removable 50% SCO I removable limtt:l Yes 

I I 
I 

I 

Max. removable SCO I I  removable limit: 
Max. total < SCO II total limit: 

Median removable < 50% SCO II removable limit: 
Median total < 50% SCO I total limit: 

Yes 
YeS .+ 

YeS 
Yes 

I 

IMax. removable e SCO I removable limit: 
a I  < SCO I total limit: 

? 

Yes 
YeS 

. 

I, 
Max. removable SCO II removable limit: 

Max. total < SCO I I  total limit: 
Median removable c 50% SCO II removable limit: 

Median total 50% SCO I total limit: 

Yes 
Yes 
Yes 
Yes i 



wheel 

(Note: Drm'ng not to scale. All dimensions are approximate.) 
Approximate Locations of Removable Alpha Samples 

0 - 20 dpm'IO0 aV2 (Remwable Alpha) 

> 20 dpm'l00 &2 (Remwable Alpha) v :  

1 

z=F- 
15 

f \ 1 Clarifier Catwlk: Removable Alpha 



i 

CYari&r Catwlk: Remvable BeWGam 
(Me: DrMng not to scale. All dimensions are approximate.) 
Appraxlmate Locations of Removable WGamm Samples 

0- lOOOdprrur100~&2(RemarableB/G) 

> loo0 dprrr1100 mP2 (Remwable WG) 
V a  
N A  

n 



1 wheel 

/ 1 

Clarifier Catwlk: Total AI- 
(Me:  Drawing not to scale. All dimensions are appmimate.) 
Approximate Locations of Total Alpha Samples 

0 - 100 dpm1100 cm"2 (Tutal Alpha) 

> I00 dpm1100 cm"2 (Total Alpha) Q m  N A 

\ 

12 

0 



i 

E 
Gear Box 

1 ’34 

1 

(Note: Drawing not to scale. All dimensions are approximate.) 
Approximate Locations of Total BeWGamma Samples 

0 - 5ooo dpm’100 e 2  (Total WG) v o  A 
N > 5ooo dprrt’100 cmP2 (Total BIG) 



RsFORM-09.05-0 1 

RADIOLOGICAL CHARACTERIZATION FOR SCO 
Characterization Sutvey Unit ID $C0-788-06-W5 Page 1 of 2 

Description of Characterization Survey Unit Isotopic information 
I WG Pu Enriched U 0 Depleted U Natural Ua Other (see comment section) 1 
Contents of Characterization Survey Unit: 
Exterior North, South, East, and West walls of Building 788 
Location: Exterior of Building 788 

Suwey Plan. 
Collect measurements from accessible surfaces as specified in the table below. 
Removable and direct surveys are performed by RCTs. 
Sampling is the responsibility of the customer. 
If sampling is specified, the removable survey does not need to be in the same location as the sample. 
Return the results of all measurements to Radioloj-&d Engineering, T891C, for evaluation. 

I I Swipes for Removable I Direct Measurements I Samples Collected from i 

Survey Plan Comments and Special Instructions 

Radionuclides of concern are Americium-241 and Plutonium-239. Isotopic mixture is 
approximately 76% Am-241 and 23% Pu-239/240. 
Obtain direct alpha and beta/- measurements by performing 1 minute PAT using the NE 
Electra with DP6 Probe or Bicron A-100 or appropriate instrumentation. 

Neglect background when calculating alpha and betdganuna activity. 
RCT shall annotate each survey conducted on each page (front and continuation sheets) with a 
unique Survey Number acquired by the RCT fiom a Survey Log located in B788. 
Record actual instrument readings for direct counts, and smears. 

Document results on "788 Cluster Radiological Contamination Survey Form." This form is 
equivalent to RSFORMS-07.02-01. 

Attach copy of completed suwey(s) to this Characterization Form, RSFORM-09.05-01, and 
forward to Radiological Engineering, T891-C. 

Michalene Rodriguez /)$ 
Prepared by: print-Radiological En~neer sign ax/-d- .- 

Reviewed by: print 34, hd Y sign 

Approved by: print x.mw-S sign 



RSFORM-09.05-01 
RADIOLOGICAL CHARAC"F,R.TZATION FOR SCO 

Characterization Survey Unit ID SC0-788-06-wE Page 2 of 2 

Alpha contamination 

Plutonium contamination 

Enriched uranium 

Natural or depleted uranium 

Batalgarnrna contamination 

Summarv of Data 

78.1 93.0 22.0 81 .O 

1203.6 11 74.3 1114.5 226.0 

Alpha contamination 8,4 20.0 9.2 9.5 

Plutonium 

Enriched uranium 

Natural or depleted uranium 

BeWgamma 171.4 200 30.4 175.4 

Attach copies of survey forms and sampling data. 

Analysis of Results 

SCOI xx SCOII Subdivide and resample 
Comments: 

f i L h A L L J t  
Prepared by Rad Eng print h~ I 2 

Approved by print cSr&fwa 

Reviewed by Rad Eng print 'sEkA h.11 L< 

bgbook Control Number Sa-CHAR-98418 



SCO Statistical Analysis SC0-788-06-WE 
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SCO Statistical Analysis SCO-788-08-M 



SC0-788-06-WE SCO Statistical Analysis 

Paae 3 of 5 



SCO Statistical Analysis 

Max. removable < SCO I removable limit: 
Max. total c SCO I total limit: 

Median removable < 50% SCO I removable limit: 
Median total < 50% SCO I tataf limit: I 

I 

SC0-78806-WE 

Yes 
Yes 
Yes 
Yes 

L, I I I I 1 
D a m n  A nf 6 



SCO Statistical Analysis 

Max, removable SCO I I  removable limit: 
Max. total < SCO I1 total limit: 

Median removable < 50% SCO I I  removable limit: 
I 

SCO-788-06-WE 

Yes 
Yes 
Yes 

Median total < 50% SCO I total limit: 
I 

ply Contamination 

Yes 

- .  I 

IMax. removable < SCO I removable limit: 
Max. total < SCO I total limit: 

Median removable < 50% SCO I removable limit: 
1 
1 Median total < SO%TGO I total limit:( t- 

Yes 
Yes 
Yes 

I I 

Max, removable < SCO II removable limit: 
I Max. total < SCO II total limit: 

Median removable < 50% SCO I1 removable iimit:l 

Yes 
Yes 
Yes I 

Pane 5 of 5 
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RSFORM-09.05-0 1 

RADIOLOGICAL CBARACTERIZATION FOR SCO 
Characterization Survey Unit ID SC0-788-07-FW Page 1 of 2 

Description of Characterization Survey Unit Isotopic information 

Contents of Characterization Survey Unit: 
Extenor Roof 
Location: Building 788 

WG Pu 0 Enriched U 0 Depleted U c] Natural a Other (see comment section) 1 

Survey Plan 
Collect measurements fiom accessible surfices as specified in the table below. 
Removable and direct surveys are performed by RCTs. 
Sampling is the responsibility of the customer. 
If sampling is s p d e d ,  the removable survey does not need to be in the same location as the sample. 

Measurements kc&tlans sewed by RCT 

Notu T h c a ~ l  ofdimctmcaJvrwrrmtradmnplmdroutdk2JO. A t y p i d m r w y p k r n d l ~ f ~ 3 0 d i ~ c t ~ ~  
imv sawtples, ghigh Ieveh of mmm~&mtian am qxcied below nongacto y magid m, tha nmbw qfmnplm llouId 
i n m e ,  

Survey Plan Comments and Special Instructions 

Radionuclides of concern are AmwiciUm-241 and Plutonium-239. Isotopic mixture is 
approximately 76% Am-241 and 23% Pu-239/240. 

Obtain direct alpha and beta/gamma rneasurments by perfbrming 1 minute PAT using the NE 
Electm with DP6 Probe or Bicron A-100 or appropriate instrumentation. 
Neglect background when calculating alpha and beta/gamma activity. 
RCT shall annotate each survey conducted on each page (front and continuation sheets) with a 
unique Survey Number acquired by the RCT from a Survey Log located in B788. 

Record actual instrument readings for direct counts and smears. 

Document results on "788 Cluster Radiological Contamination Survey Form," This form is 
equivalent to RSFORMS-07.02-01. 

Attach copy of completed survey@ to this Characterization Form, RSFORM-09.05-01, and 
forward to Radiological Engineering, T89 1-C. 
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RSFORM-09.05-01 
RADIOLOGICAL CHARACTERIZATION FOR SCO 

Characterization Survey Unit ID SCO-788-07-RE Page 2 of 2 

Summarv of Data 

. . 

Alpha contartiination 6.6 3.0 7.2 7.8 

Plutonium 

Enriched uranium 

Natural or depleted uranium 

Betatgamma 170.2 168.0 27.7 174.9 

Alpha contamlnation 121.2 90.0 107.6 139.5 

Plutonlum contamination 

Enriched uranlum 

Natural or depleted uranium 

Betalgamma contamination 1368.6 1332.0 248.8 141 1 .O 

Attach copies of survey forms and sampling data. 

Analysis of IRPsuIts 

scor xx SCOII Subdivide and resample 

Comments: 

Logbook Control Number ScecHAR-984 18 



SCO Statistical Analysis 

Americium-241 Plutonium 2391240 
432.2 years 24,085 years 

Max. Total Activity 

SCO-788-07-RE 

(dpm/lOOcm*) 
2.20E+03 

lsurvev Unit: 

(a) (dpm/100cm2) 
1.00E+06 - 

I Description: 
Isotopic Mixture: 
tin ( Y e w :  

ISCO II Limit 
I 

I Survey Point 

I9 

Ill _ _  
I12 

2.20E+05 I 1.00E+06 1 I I 
________ 

~ 

Activity (j3/y) Max. Total Activity 
(dpmll OOcm2) (p/y) (dpm/100cm2) 

2.20E+04 2.20E*08 
2.20E+06 4.40E*09 

Removable a Removable ply 
Activity Total a Activity Activity Total fVy Activity 

Page 1 of 3 



SCO Statistical Analysis 

- 
29 20 120 200 1194 
30 20 96 200 1140 
31 20 66 200 1284 
32 20 144 200 936 
33 20 114 200 1209 
34 20 102 200 1188 

SCO-788-07-RE 

35 
36 

20 I 66 200 1191 
31 60 188 960 

Page 2 of 3 
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0 - 20 dpd100 W 2  (Removable Alpha) 

A >20dpd100W2(RemovableAlpha) 

k 

a 
10 

11 

12 

14 
15 
.4. 

37 

39 
A 

11 

3 

--4aw 
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B788 Roof Sa@es: TofalAlpha 
(Note: Drawing not to scale. All dimensions are approximate.) 

Approximate Location of Total Alpha Samples 
0 - 100 dpm’l00 &2 (Total AI@) 
> 100 dpm/100 crrP2 (Total Alpha) 



P 

f 

B788 Roofsanples= Total & W & m  
( M e :  W n g  not to scale. All dimensions are approximate.) 

Approximate Locations of Total BetalGamma samples 
0-1000dpm/100an"2(T~talWG) 

A > 1000 dprr/100 ~2 p a l  WG) A 
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RSFORM-09.05-0 1 

RADIOLOGICAL CaARACTERIZATION FOR SCO 
Characterization Survey Unit ID SCO-788-01-WI 

Page 1 of 2 

Description of Characterization Survey Unit Isotopic information 

Contents of Characterization Survey Unit: 
Interior North, South, East, and West walls of Building 788 (to include structural uprights) 
(This does not include the Contamination Control Room) 
Survey Plan. 
Collect measurements fiom accessible surfaces as specified in the table below. 
Removable and direct surveys are performed by RCTs. 
Sampling is the responsibility of the customer. 
If sampling is speded, the removable survey does not need to be in the same location as the sample. 
Return the results of all measurements to Radioloj$cal Engineering, T891C, for evaluation. 

WG Pu 0 Enriched U 0 Depleted U 0 Natural a Other (see comment section) I 

I Swipes for Removable I Direct Measurements I Samples Collected from I 

Survey Plan Comments and Special hstructions 

Radionuclides of concern are Americium-241 and Plutonium-239. Isotopic mixture is 
approximately 76% Am-241 and 23% Pu-239/240. 

Obtain direct alpha and beta/gamma measurements by performing 1 minute PAT using the NE 
Electra with DP6 Probe or Bicron A-100. 

Neglect background when calculating alpha and beta/gamma activity. 
RCT shall annotate each survey conducted on each page (fiont and continuation sheets) with a 
unique Survey Number acquired by the RCT fkom a Survey Log located in B78S. 
Record actual instrument readings for direct counts and smears. 
Document results on “788 Cluster Radiological Contamination Survey Form.” This form is 
equivalent to RSFORMS-07.02-01 

Attach copy of completed survey(s) to this Characterization Form, RSFORM-09.05-01, and 
forward to Radiological Engineering, TS91-C. 

Michalene Rodrimez A/ - 
Prepared by: print RadioloPical Engineer sign 

Reviewed by: print 5 . h ~  b&cf 

Approved by: print z5m-m 

Each section of this form mav be enlareed or mtinuation mea added BS rmuired Sc(rcHAR-984 18 



RSPORM-09.054 1 

IRADIOLOGICfi CHARACI'ERIZATION FOR SCO 
Characterization Survey Unit JJI SCO-788-01-W Page 2 of 2 

.. Enriched uranium 

Natural or depleted uranium 

Summary of Data 

. . 

Alpha contamination 5.0 3.0 4.5 5.5 

Plutonlum 

I BeWgamma I 162.0 I 160.0 I 25.6 I 1652 I 

I Alpha contamination I 70.0 66.0 I 37.7 I 74.7 I 
~~ 

Plutonium contamination 

Enriched uranium 

Natural or depleted uranium 

Betdgamma contamination 1 154.9 I 1174.5 I , 214.3 1181.1 
Attach copies of survey fbrms and sampling data. 

Analysis of Results 

SCOI xx SCOII - Subdivide and resample 
Comments: 

Prepared by Rad Eng 
Reviewed by Rad Eng 

Approved by 

print Michalene Rodrimez 

print &-\\=< 
print P S m / w  

Logbook Control Number SCO-CHAR-98-418 



, . - , ., . . . 

I 1 

Activity (a) Max. Total Activity 
(dpm/100cm2) (a) (dpm/100cm2) 

Max. Kemovable 

SCO I Limit 2.20E4-03 1 .OOE+oB 
i SCO II Limit 8 2.20E+05 1 .OOE*OB 

SCO Statistical Analysis sco-78ao1 -WI 

ISurvey Unit: ISCO-788-01-WI 

Activity (j3/y) Max. Total Activity 
(dpm/100cm2) (p/y) (dpm1100cm') 

SCO I Limit 2.20E+04 2.20E+08 
SCO If Limit 2.20E+06 4.40€+09 

Page 1 of 5 



SCO Statistical Analysis SC0-788-01-WI 
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SCO Statistical Analysis 

182 

SCO-788-01 -WI 

91 2341 1561 

Size 
Max. 

182 182 1 82 182 
18 234 264 1844 

I I 

Max. removable < SCO I I  removable limit: 
Max. total < SCO I I  total limit: 

Median removable 50% SCO I 1  removable limit: 
Median total < 50% SCO I total limit: 

I I 

I 

Yes 
Yes 
Yes 
Yes 

I I I - 1  I I 

I I 

ply Contamination 
(Max. removable c SCO I removable limit: 
I 
I Median total 50% SCO I total Jimk 

Max. total c SCO I total limit: 
Median removable < 50% SCO I removable limit: 

YeS 
Yes 
Yes 
Yes 

Page 5 of 5 

I I 
Max. removable < SCO II removable limit: 

Max. total < SCO I I  total limit: 
Median removable < 50% SCO I I  removable limit: 

Median total < 50% SCO I total limk 

Yes 
Yes 
Yes 
Yes 
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a 0 - 20 dpm/lOO d 2  (RemwaMe Alpha) A A > 20 dw100 mP2 (Remwable Alpha) 

n 



P P  

Southfacing Inner Wall 

412 4 1 1  
*J\ 

1 0 

I B788 Intenbr w4r//s.. Remvable BetdGamma 
(Note: t2rav.i~ not to scale. All dimensions are appmximate.) I ApproximteLocationsafRemoMMeBetalGamSamples 



i 

B788 Interior Mils: Total Alpha 
(Me :  All dimensions are approhate.) 

Appro>cmate Locations of Total Alpha Samples 
0 - 100 dprr/100 &2 

\ I 

Y P  

Southfacing Imer Wall 

412 411 

99100 101 la 
e A A *  

--+lFkk#- 

I I-Beam 



Y P  

Y 
4 

1 3 7 3 8  39-41 

sarth-faang Inner Wall 

I 112 4 1 1  1, 



RSFORM-09.05-0 1 
RADIOLOGICAL CHARACTERIZATION FOR SCO 

Characterization Survey Unit ID $C0-788-02-RI Ptlge 1 O f  3 

Description of characterization Survey Unit Isotopic information 

Contents of Characterization Survey Unit: 
Roof (ceiling) - Interior 
Location: Building 788 
Survey Plan. 
Collect measurements from accessible surfaces as s p d e d  in the table below: 
Removable and direct surveys are performed by RCTs. 
Sampling is the responsibility of the customer. 
If sampling is sppecifd, the removable survey does not need to be in the same location as the sample. 

I WG Pu 0 Enriched U Depleted U 0 Natural a Other (see comment section) 1 

Survey Plan Comments and Special Instructions 

Radionuclides of concern are Americium-241 and Plutonium-239. Isotopic mixture is 
approximately 76% Am-241 and 23% hr-239/240. 

Obtain direct alpha and beta/gamma measurements by perfbrrnhg 1 minute PAT using the NE 
Electra with DP6 Probe or Bicron A-100 or applicable instrumentation. 

Neglect background when calculating alpha and bedgamma activity. 
RCT shall annotate each survey conducted on each page (front and continuation sheets) with a 
unique Survey Number acquired by the RCT fiom a Survey Log located in B788. 

Record actual instrument readings for direct counts and smears. 

Document results on "788 Cluster Radiological Contamination Survey Form." This form is 
equivalent to RSFORMS-07.02-01. 

Attach copy of completed survey(s) to this Characterization Form, RSFORM-09.05-01, and 
forward to Radiological Engineering? T891-C. 

Michalene Rodriguez 
Prepared by: print Radiological Engineer si date /L' -Id - pf" 

Reviewed by: print sL @.\\ date I & -  Iq-q$ 

Approved by: print f fM-5  sig date /Mr 
Each section of this form may be enlarged, or continuation pages addsd, aa rcquircd. SCO-CHAR-984 18 



RSFORM-09.05-01 
RADIOLOGICAL CHARACTERIZATION FOR SCO 

Characterization Survey Unit ID $COC788-02-RI Page 2 of 2 

~ Alpha contamination 

Plutonium 

Enriched uranium 

Natural or depleted uranium 

Betalgamma 

Summary of Data 

8.4 9.0 6.6 10.0 

175.7 176.0 32.6 183.2 

Alpha contamination 

Plutonium contamination 

Enrlched uranium 

Natural or depleted uranium 

Betalgamma contamination 

78.7 58.0 77.6 94.7 

1284.4 1321.5 248.4 1342.1 

Prepared by Rad Eng 

Reviewed by Rad Eng print 

Approved by print CS,QW&M sign 

print Mchalene Rodrinuez s 

iA k. I( <F 

Logbook Control Number SCO-CHAR-98418 



SCO Statistical Analysis SCO.788-02-RI 

Survey Point k 
9 
I O  
I 1  
12 
13 
14 
1s 
16 
17 
18 .- 

lis 
120 I 

SCO-788-02-RI I I i i 
?oof (ceiling) - Interior 

Ameridum-241 IPlutonIum 239/240 I i ~~ i 

432.2 years 24,065 years 
i 

Activity (a) 
(dpm/lOOcm*) 

2.20€+03 
2.20E+05 

Activity (ply) Max. Total Activity 
(dpm/l OOcm') (p/y) (dpm/100cm2) 

2.20E+04 2.20E*08 

2.20E+06 I 4.40E*09 
1 

Removable a Kemovable p/y 

(dpm/l OOcm2) (dpm/100cm2) (dpm/iOOcm2) (dpm/iOOcm*) 
Activity Total a Activity Activity Total p/y Activ*w 

0 6 1275 

15 68 148 948 
18 42 108 1347 
6 90 i a8 1257 ~~ _ _  ~ 

0 12 188 1053 

9 222 112 978 
3 60 145 780 

~ 

0 30 158 1011 
0 30 132 1251 

Paae 1 of 3 
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SCO Statistical Analysis 

I I 

Max. removable SCO I I  removable limlt: 
Max. total < SCO It total limit: 

Median removable < 50% SCO I I  removable limit: 
Median total 50% SCO I total limit: 

I 

SCO-788-02-RI 

Yes 
Yes 
Yes 
Yes 

I Median total 50% SCO I total limit:l Yes I 
I I I 

Pam 3 of 3 
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RSFORM-09.05-01 

Page 1 of 2 
RADIOLOGICAL CHARACTERIZATION FOR SCO 

Characterization Survey Unit ID SC0-788-03-CCR 

Description of Characterization Survey Unit Isotopic information 

Contents of Characterization Survey Unit: 
Contambation Control Room - to include vent exhaust (referenced in past as Permacon) 
W o n :  Inside Building 788 
Survey Plan 
Collect measurements from accessible surfaces as specified in the table below. 
Rmnomble and direct surveys are performed by RCTs. 
Samplrng is the responsibility of the customer. 
lfsamphg is speciiied, the removable survey does not need to be in the same location as the sample. Return 
the resub of all  measurements to Radiologid Engineerin& T891C, for evaluation. 

I WG Pu Enriched U 0 Depleted U Natural Other (see comment section) 1 

I Swipes for Removable I Dinct Measurements I Samples Collected from I 

Measurements 

Note. The bum of direct rnsLlsurrmCllts and samplu should be 2 30. A typical suwcy plan arrlLr for 30 direct mmnvlemartt and 

h-8. 

I - S I  
-la. rhigh Imeh of wrrtamfnation rn q e & d  b&w non-fctoty otiginal-, t h  number of mnples wloukj 

Survey Plan Comments and Spacial I n s b u c t i o ~ ~ ~  
I 

I I 

Radionuclides of mcem are AmericiUm-241 and Plutonium-239. Isotopic mixture is appmcbatdy 76% 

Obtain direct alpha and Wgammaxrmmmxmts by performing 1 minute PAT using them E l m  
with DP6 Probe or Bicron A-100 or applicable insbumemtati on. 

Neglect background when calculating alpha and W g a m m a  activity. 
RCT shall amotate each survey conducted on each page (brit and wntimation sheets) with a Unique 
Survey Number acquired by the RCT from a Survey Log lowted in B788. 

Am-241 and 23% pU-239/24O. 

' h r d  actual insbnunent readings for directcounts, aJld smears. 
Document results on '788 Cluster Radiological contaminaton Survey Form.'' This form is equivalent to 
RSFORMS-07.02-01. 

Attach copy of completed mrwey(s) to this Chmter idon  Form, RSFORM49.05-01, and forward to 
Radiologid EngiKl* T891-c. 

9 

Michalene Rodriguez 
Prepared by: priat-Radiolo&d EnpJneer sign date /Z - /& -M 

Reviewed by: print LA *.\(I/ sign && l * w q  

Approved by: print &/*#la sign date /S//VfF 
Each section of this form may be enlargad, or continuation pages added, as q u i d .  SCWHAR-984 18 



RSFORM-09.05-0 1 
RADIOLOGICAL CHGRACTERIZATION FOR SCO 

Characterization Survey Unit ID SCO-788-03-CCR Page 2 of 2 

Alpha contamlnation 

Plutonium 

Enriched uranium 

Natural or depleted uranium 

Betdgamma 

Summnrv of Data 

8.1 3.0 19.1 13.3 

158.0 156.0 26.0 185.0 

Alpha contamination 99.7 57.0 110.5 129.1 
Plutonium contamination 

,Enriched uranium 

Natural or depleted uranium 

Betaigamma contarnination 1122.6 1092.0 225.3 1 182.6 
Attach copies of survey forms and sampling data. 

Analysis of Results 

Subdivide and resample - scar xx SCOII 

Comments: 

Prepared by Rad Eng 

Reviewed by Rad Eng print +a,, k\(a 
Approved by 

print Mi 

togbook Control Number SCO-CHAR-98418 



SCO Statistical Analysis SCO-788-03-CCR 

Max. Total Activi 

ax. Total Activi 

Page 1 of 2 



SCO Statistical Analysis 

Size 
Max. 

SCO-78803-CCR 

39 40 39 40 
114 672 204 1740 

Mean 8.13) 9g-70 I 157.95 I 1122.58 
Median 
Std. Deviation 

3 57 158 1092 
19.12 I 10.46 26.02 225.28 

RSP 09.05 SCO Tests: 
a Contamination 

IMax. removable e SCO I removable limit: 
I 
I Median total 50% SCO I total limit: 

Max. total < SCO I total limit: 
Median removable < 50% SCO I removable limit 

YeS 
Yes 
YeS 
YeS 

I I 

I Max. total < SCO I1 total limit: Yes 
Max. removable < SCO I1 removable limit: 

Median removable < 50% SCO I1 removable limit: 
Median total c 50% SCO I total limit: 

Yes 

Yes 
YeS 

I . 
P/y Contamination 

(Max. removable c SCO I removable limlt: Yes 
I Max. total < SCO I total limit: Yes 

Median removable < 50% SCO I removable limit: 
Median total < 50% SCO I total limit: 

Yes 
YeS 

h 

I I 

I Median removable < 50% SCO 11-removable limit1 Yes I I 

I I 

Max. removable < SCO II removable limit: 
Max. total c SCO I1 total limit: 

Yes I 
Yes 

Page 2 of 2 



Plastic 

East 
Wall 

\ ' / I  L 
2il , 

k0 i I 

! L  i 
I r 

b 

We? 
Wal 

/ 



Calling 

Plastic 

East 
Wall 

\ 
We! 
wa 

/ 



Plastic 



31 39 

w South Wall 

Plastic 

East 
Wall 

\ 

f 

We 
w 
/ 

confanwinated confrd A m :  Total Beta/Ganma 
(Note: W n g  not to scale. All dimensions are approodmte.) 

Approximate Location of Total Wa'Gam Sarrples 
O-sOaodpm1100~2(ToQI&1G) 

> 5ooo dpnur100 crrP2 ( T M  WG) 
Q *  
N A  



RSFORM-09.05-0 1 

Page 1 of2 
RADIOLOGICAL C H A R A C T E ~ T I O N  FOR SCO (REV 1) 

Characterbation Survey Unit ID SCO-3OSA-Ol-We 

Description of Characterization Survey Unit Isotopic information 

Contents of Characterization Survey Unit: 
North, South, West, and East Exterior Walls of Building 308A aka Pump House 
Location: North side between A & B ponds 

I WG Pu 0 Enriched U 0 Deplded U a Natural VIL] Other (see comment Section) 1 

Survey Plan 
Collect measurements from accessible surfaces as specified in the table below. 
Removable and direct surveys are performed by RCTs. 
Sampling is the responsibility of the customer. 
If sampling is specified, the removable survey does not need to be in the same location as the sample. 
Return the results of all measurements to Radiological Engindg ,  T891C, for evaluation. 

I Swipes for Removable I Direct Measurements I Samples Collected from 1 

Survey Plan Comments and Special Instructions 

Radionuclides of concern are Americium-241 and Plutonium-239. Isotopic mixture is 
approximately 76% Am-241 and 23% Pu-239D40. 

Obtain direct alpha and beta/garnma measurements by performing 1 minute PAT using the NE 
Electra with DP6 Probe or Bicron A-100 or appropriate instrumentation. 
Neglect background when calculating alpha and beta/gamma activi~~ 
RCT shall annotate each survey conducted on each page (front and continuation sheets) with a 
unique Survey Number acquired by the RCT fiom a Survey Log located in B788, 
Record actual instrument readings for duect counts, and smears. 

Document results on “788 Cluster Radiological Contamination Survey Form.” This form is 
equivalent to RSFORMS-07.02-0 1. 

Attach copy of completed survey(s) to this Characterization Form, RsFORM-09.05-0 1 ,  and 
forward to Radiological En&wring, T89 1 -C. 

Approved by: print f s m -  date /vNf’p 
Each section of this form may bc enlqcd, or contiauaton pagts addai, as required. SCO.cHAR-9&418 



RSFORM49.05-01 

Page 2 of 2 
RADIOLOGICAL C H A R A ~ R I Z A T I O N  FOR SCO 

Characterization Survey Unit ID SCO-308A-01-WE 

Summarv of Data 

Alpha contamination I 1.4 I 0.0 I 2.3 I 2.0 
Plutonium 

Enriched uranium 

Natural or depleted uranium 

Betalgamrna I 206.1 I 208.0 I 17.5 1 210.8 

Alpha contamination 698.0 558.0 367.3 795.8 

Plutonium contamination 

Endched uranium 

Natural or depleted uranium 

Betalgarnrna contamination 1609.2 1545.0 191 -8 1660.3 

Attach copies of survey forms and sampling data. 

Analysis of Results 

SCOI xx SCOII Subdivide and resample 
Comments: 

uh 4 1LJL 
Prepared by Rad Eng 

Approved by print thJ?(-7/zcPB 

Reviewed by Rad Eng print 5LA 'J: r k d  

Logbook Control Number SCO-CHAR-984 18 



SCO-308A-01 -WE SCO Statistical Analysis 

Page 1 of 2 



SCO Statistical Analysis 

- -  I 

Max. removable < SCO I removable limit: 
Max total -E SCO I total limit: 

Median removable 50% SCO I removable limit: 
Median total e 50% SCO I total limit: 

I I 

SCO-308A-01 -WE 

YeS 
YeS 
YeS 
YeS 

I I 

(Max. removable < SCO I removable limit 
I Max. total SCO I total limit: YeS 

Median removable < 50% SCO I removable limit: 

Y0S 

YeS 
I Median total < 50% SCO I total limit Yes 

I I 
Max. removable < SCO II removable limit: 
I Max. total < SCO II total limit: 

Median removable < 50% SCO I1 removable limit: 
I Median total e 50% SCO I total limit: 

I 
Yes 
Yes 
yes 
Yes 

I I I 
Max. removable SCO I I  removable limit: YeS 

YeS 
I Max. total SCO I1 total limit: YeS 

( Median total < 50% SCO 1 total limit: Y0S 
Median removable < 50% SCO I1 removable limit: 

I 1 
I I J Y ~  Contamination 

I I I I 

Page 2 of 2 
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RSFORM-09.05-0 1 

RADIOLOGICAL CHARACI'ERTZATION FOR SCO 
Characterization Survey Unit ID SCO-EOU-01-PMCM 

Page 1 of 2 

Description of Characterization Survey Unit Isotopic information 

Contents of Characterization Survey Unit: 
Pug Mill and Cement Mixer 
Location: Pug Mill - South of the Clarifier Tank, 

Survey Plan 
See attached Technical Basis Document 001 19. 
Sampling is the responsibility of the customer. 
If sampling is spedied, the removable survey does not need to be in the same location as the sample. 

WGPu Enriched U 0 Depleted U Natural a Other Ix) (see comment section) I 

Cement Mixer - between Building 788 (west) and Solar Pond 207C 

BeWGamma 
Measurements - 
N a k  l%e am of dinst maosunmcnls and m p l u  should be 2 30. A typicul muveyphn Onus fw 30 dinct rnmmments and 
zem mples .  ghigh l d  qfcm&minatim am wed below nanjactoty on@l cmthp, k m m r b a  Ofwntph d 
inncrrosa 
Survey Plan Comments and Special Instructions 

Radionuclides of concern are Americium-241 and Plutonium-239. Isotopic mixture is 
approximately 76% Am-241 and 23% Pu-239/240. 

Radiological Work Permit required before entry. 

0 

Michalene Rodriguez 
Prepared by: print Radioloaical Enaineer sign 

Reviewed by: print ZL * - \\ L/ sig 

Approved by: print FsMflWd sign 
Eaeh Section of this fm may be enlarged, or continuation page added, m required. Logboolr Canfro1 Number S a g M l g  



.. . . ... - . . . . . 

Alpha contamination 

Plutonium 

Enriched uranium 

Natural or depleted uranium 

Betatgamma 

RSFORM49.05-0 1 
RADIOLOGICAL CEtARACTUUZATION FOR SCO 

Characterization Survey Unit ID SCO-EOU-0 1 -PMCM Page 2 of 2 

See Note’ NIA NIA N/A 

See Note’ NIA NIA NIA 

Summary of Data 

Alpha contamination 

Plutonium contamination 

Enriched uranium 

Natural or depleted uranium 

Betdgarnma contamination 

212.5002 NIA NIA N/A 

27,8002 NIA N/A WA 

Analysis af Results 

SCOI xx SCOII Subdivide and resmple 
Comments: 
Areas are inaccessible. 
TOM (fixed and removable) measurements were not obtained due to inaccessible areas and hazards 

associated with entry into the Pug Mill ajnd Cement Mixer i.e., confined space entry. An estimate of 
the total contamination present will be based on Technical Basis Document-001 19 

1 

2 

(See Attachment). 

Prepared by Rad Eng 
Reviewed by Rad Eng 
Approved by 

I r,:-’ i . print Michalene Rodrirmez sign 

Lagbook Control Number SCO-CHAR-98418 
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The Estimation of Total Surface Contamination Levels Utilizing 
Analytical Data Obtained From Analysis of Clarifier Sludge Material. 

January5,1999 
Technical Basis Document-00 1 19 

I 
Written By: Michalene Rodriguez Date 

Radiological Engineer 

I 1/6 17q 
Date Reviewed By: John J. Miller 

Radiological Engineer 

Approved By: H. Bates Estabrooks Signature Date 
Radiological Engineering Manager 



Purpose 
The purpose of this document is to provide a technical basis for the methodology in 
applying analytical data obtained from the clarifier sludge material as an estimation of 
total suif’ace contamination. This method will be applicable b, various items with 
unsurveyable or inaccessible areas located in the vicinity of Building 788 and the Solar 
Evaporation Ponds (SEP). 

Background 
The Solar Evaporation Ponds, also known as the “high nitrate ponds,” were used 
primarily for the disposal of low-level radioactive wastes contaminated with high 
concentrations of nitrate and for difficult to treat wastes. Solar pond clean-up activities 
began in the mid-1980’s and was a response action to the presence ofwaste mattxials in 
the solar ponds and the presence of contamination in nearby soils, groundwater, and 
surface water. In 1985, Building 788y Trailer 7 8 8 4  the 207A Clarifier Ta& and various 
ancillary equipment (Pug Mill, cement mixer) were constructed as part of the treatment 
process to convert pond sludge into pondcrete, which is a mixture of SEP sludge and 
Portland cement. 

In 1989, the last of the process waste sludge was removed fiom Pond 207A and pumped 
into the open top clarifier tank Clarifier operations were halted shortly thereafter leaving 
approximately 16,500 gallons of waste sludge and water in the 30,000 gallon capacity 
clarifier tank 

In 1992 and 1995 two laboratory analyses were conducted to determine and estimate the 
radionuclides and associated activities in the waste sludge. The h t  study in 1992, WBS 
from Brown and Root, Inc. The analysis revealed approximately 3400-6600 pCi/g gross 
alpha and 540-860 pC2g gross beta activity in the sludge waste (Attachment I). The 
second study performed in 1995, from Hdliburton NUS Corporation, estimated the 
sludge contained 13,000 pCi/g of Americium-241,3,900 pCdg of Plutonium-239/240 and 
89 pCVg of Plutonium-238 (Attachment IQ. 

A letter dated January 7,1998 to S.M. Nesta from C.A Patnoe, K-H Air Quality 
Management, states the “Brown and Root analysis is the most accurate and representative 
analysis of the sludge and water contained in the tank.” (Attachment I‘D). 

In 1998, the remaining sludge held in the Clarifier Tank was successfilly removed. The 
mission today is the Decontamination and Decommissioning @&D) of the Building 788 
Cluster by June 30, 1999. This action will satisfy one o€the requirements of Order on 
Consent 97-08-2 1-0 1 that has been agreed to by Kaiser-Hill. The general cleanup, 
removal and packaging of waste and equipment from the SEPs will supplement this 
action. 



... .. 
. I  , 

Description 
Activity 
Density of Sludge (from Halliburton NUS 

Technical Discussion 
The waste generated fkom the D&D of the Building 788 Cluster Will be disposed of as 
low-level waste, low-level mixed waste, or free released. The majority of the waste will 
be sent as low-level waste to a recycle metal melt facility and will be shipped, per 
Department of Transportation, as Surface Contaminated Objects (SCO). The low-level 
mixed waste will be sent to Envirocare or NTS and will be shipped as Low Specific 
Activity Waste. Few items fkom the D&D process will be free released. Items such as 
desks, chairs, lockers, and cabinets, located inside Building 788 and T788A Will be free 
released upon survey results. 

Amount 
6600 pCdg 
1.45 g/m3 

To demonstrate compliance with Radiological Safety Practice PRO-267-RSP-09-05, 
RadioIogical Charactedzatian Fur Sdace Contaminated Object$ DOT shipping 
regulations, and disposal site waste acceptance criteria, characterization surveys were 
conducted. The surveys were performed on the interior and exterior walls, roof top, and 
ceiling of Building 788, Contamination Control Room (located inside Building 788), 
interior surface of the clarifier tank (removable only), catwalk, and exterior walls of the 
308A Pump House, 

Report) 
Thickness of Residual Sludge Remaining 

Certain items and materials such as the Pug Mill, Cement Mixer, Clarifier Tank (total) 
and wooden surfaces were not surveyed due to the items being inaccessible, posing a 
hazard, or composed of unsurveyable material. The intention to characterize these items 
is to apply the analytical data, taken from the sludge waste, h m  Brown and Root, Inc., 
as an estimate of total su$ace contamination for these items. The methodology imposed 
is shown below: 

0.1 cm 

Abha Parameters: . 

- - 
on Surfaces (assumed) 
Conversion Factor 1 Ci = 2.22E101' dpm 

Activity (dpd100 cm2) = [6600 pCVg] [1.45 s/cm3] [0.1 cm] = 

[9.S7E10'o Ci/cm2] [2.22E101* dprn] [ 100 cm2] - 212,500 dpm/100 cm' 
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Description 
Activity 
Density of Sludge @om Halliburton NUS 
Report) 
Thickness of Residual Sludge Remaining 

Amount 
860 pCVg 
1.45 &m3 

0.1 cm 
on Surfaces (assumed) 
Conversion Factor 

Activity (dpd100 cm2) = 1860 pCigJ [1.45 g/an3] [0.1 cm] = 

1 Ci = 2.22E10” dpm 

[1.25E10*10 CUcrn’J [2.22E1Ol2 dpm] [ 100 cm2] - 27,800 dpd100 em2 

Conclusions 

The upper SCO I limit as specified in Table I of RSP-09.05 is 1,000,000 d p d m 2  for 
fixed Plutoniudhericium on inaccessible areas. Based on this idomti04 i t a s  
coming from the SEP area with inaccessible areas, Le., Pug Mill, cement mixer, meet the 
definition of SCO I and will be assigned the above calculated activities. 

Rderences 

PRO-267-RSP-09.05, Rev. 1, Radiologid Characterization for Su$ace Contaminated 
Objects, November, 98. 

HistoricaI Release Report For The Rocky FIats P h t ,  Volume I, June, 1992. 

Safe@ Anubsis For Clarifier To RCRA Stable Project, Nuclear Safety Technical Report, 
Revision 0, NSTR-017-97, Rocky Mountain Remediation Services, LLC, December, 
1997. 

Integrated Sufeq Management Plan For me Clarifier To RCRA CIosure Project, 
Revision 0, RF/RMRS-98-213UN, Rocky Mountain Remediation Services, LLC, May, 
1998. 



- .  *Brown &Root, Inc. 

STANDARD PROCESS DATA SHEEX'S 

w$ga 06/04/92 

100-020-00-001 

PAGE 46  OF 

MEAN 
UNITS RANGE CONCENTRATION ANktYSIS 

Cyanide-Amenable 
Cyanide-Total 
Gross Alpha 
Gross Beta 
Moisture-Gravimetric 
Moisture-Karl Fisher 

Specific Gravity 
Swell Test 
TOC (Total  Organic 

Carbon) 
Chloride @) 

Nitrate @) 

% Recovery of Solids @) 

Phosphorus, Total 

sulfate @) 

TDS (Total Dissolved 
Solids) @) 

Total Solids 

Inorqanics 

Arsenic 
Barium 
Boron 
Cadmium 
Chromium 
Lead 
Magnes iura 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

PH 

(as P) @) 

NA 
21-190 

3400-6600 
540-860 

NA 
9.7-9.8 

NA 
10 

3500-6400 

33.1-72. s 

160-180 
410-450 
18 -*0-22.2 

33-52 

2 10-28 0 
4600-5400 

27 -5-66 .9 

13.5-21.9 
94 8-217 
420-1380 
2010-4 660 
1180-3190 

83-191 
10,400-24,200 

5-14 
339-902 

28,700-67,900 
ND 

64 - 6-166 
_, ~ 39,200-96,300 

NA 

5250 
695 

60 .  6(4 
NA 

9.75 
NA 
10 

5175 

168 
430  
21 
4 6  

243 
4950 

39.4 

a7 

12 
183 
930 

3660 
2480 
16 1 

20,500 
9 

700 
56,500 
ND 

1 3 4 . 9  
78,900 

0427CE 06 / 0 4  / 9 2  



.ATTACHMENT I I TBD 00119 

TEk (412) 747-Zoo 
FAX: (412) 747-2559 

nay OS, 1% 
Report No.: 00025501 

Section A Page 1 

LABORATORY ANALYSIS REPORT 

CLIEUT N M :  R M X Y  FLATS * C/O NUS UlRFWRATlWl 

PlfTSEURCH, PA 15220- 
ESDRESS: &I AUDERSEW ORIVE 

ATTEUTION: HR- RICH NINESTEEL 

-LE ID: CLARIFIER AS REC*O 

P.0. no.: 
UUS S W L E  WOr PO29nPp 

DATE SWLED: U d v a i l  
DATE RECEIVED: 03-JA~n-pS 

APPRDVED BY: Lynch, Pat 

1 

2 

3 

4 
5 

' 6  

7 
8 

9 
10 
1 1  
19 

RllOAS 

R2OOS 

RllOPS 

ROSS 
RIlOUS 

RllS 

ABES 
A O S  

so88 
1630 
lC90S 
DPACK 

(X*O[ENTS: 
2 Density of original s q l e  1/10 of the dmsity of standard. 

Density adj tsrd  to 98% of standard. ( A l l  Nuclides affected.) 

13 *I-2 

89 +I- 57 
3900*/-LOo 

6.2 +/- 0.7 

28 +/- 3 
1.1 +/- 0.2 

32 +/*' t 

0.53+/-0.06 
0.&3+/-0.27 

320 
2100 
1 A S  
61.9 

9.8 
DOUE 
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KAISER HILL 
C O M P A N Y  

INTEROFFICE MEMORANDUM 

DATE: January 7,1998 

TO: 

FROM: 

SUBJECT 

S. M. Nesta, National Environmental Policy Act, Bldg. T13OC, X6386 

oe, K-H Air Quality Management, Bldg. T130C. x2440 

AIR QUALITY REVIEW OF 7HE PROJECT TO EMPW THE SOLAR PONDS 
CLARIFIER TANK - CAP-003-98 

Ref: Letter #SMN-236-97 to distribution entitled Review of the Project to Empty the 
Solar Ponds Clarifier Tanr, dated December 17,1997, the attached NEPA 
checklist, the preliminary project plan dated October 30,1997, and Browii and 
Root laboratory data sheets, identification number OOO-02MM-01 dated 06/04/92 

Per your request, Air Quality Managernent/Radian International has evaluated the project to 
remove solar pond sludge from the Bunding 788 clarifier tank for air quality regubtory issues. The 
project has a potential to em2 regulated air pollutants and was assessed todetermine reRrtg,  
air permitting, regulatory 

information provided by project personnel: 

roval, testing, recordkeeping, and mon*itoring.requirements. 
assessment is based on 3? e following worstcase, bounding assumptions derived from 

/ 
The tank is an open-top tank, has a .cap& of 30,000 gallons. and atwntly contains 
approximately 16,500 gallons of sludge an 2 water. 

I The Brown and Root, Inc. laboratory analysis from 1992 is the most accurate and 

For the purposes of this air assessment, radionuclide contamination is assumed to be 

The highest concentration volatile organic contaminant (VOC) level is tetrachloroethylene 

representative analysis of the sludge and water contained in tfw tank 

6,600 pimcunes per gram Vg) gross alpha (assumed to be americium 241). and 860 
pCig gross beta (assumed to be plutonium 241) for the entire contents of the tank. 

(BIN A hazardous air pollutant) at 1 ,OOO micrograms per kilogram. The highest 
concentration regulated inorganic contaminants are cadmium at 4,660 milligrams per 
kilogram (mgkg), and chromium at 3,190 mgkg (BIN A hazardous air pollutants). 

I The average specific gravity for the tank contents is 1.28 (36% total dissolved solids). 

The project will utilize sparging and high pressure water sprayers to help mobilize the 

Conservative estimates for cadmium and chromium emissions were calculated utilizing 

sludge during draining operations. 

particulate emission factors for cooling towers. 
0 

AI1 fuel-fired compressors and generators utilized during the project will be existing on-site 
units. 



Site Hazard Assessment Report for 
Buildings 788 & 207A Clarifier 

Document No: RF/RMRS-98-299.UN 
Revision No: 0 
Date: February 1999 
Page: B- 1 
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APPENDIX B 
ANALYTICAL & RADIOCHEMISTRY (LAB) RESULTS 

Rad Screen Summarv Sheet 

Lab Analysis Data Sheets 
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' . *  NOV-12-88 THU 15:31 BLOC 881 ROOM 112 FAX NO. 303 986 3400 1 -  

NOV-IP--~B e6:29 PH 

100 
loo 
261 
296 
100 
100 
100 
zoo 
100 
ZOO 
100 
100 

18 
SEMIVOLATILE ORGANIC8 ?WALYSIS DATA SHEET 

u 
u 

u- 
u 
u 
u 
u 
U 
JJ U 

U b  Name: QENRRAL ENCtINEERINa LABOR Contract: NA 

EPA ISAMPLE NO. 

'I 
- 

~ ~ A ~ L ~ Q O Q ~ . U O ~  

Lab Code: NA a s s  No.: NA SA8 No.: NA SDG NO,; 99A3190 
Matri%: (soil/water) TCLP Lab Bample IO:  9810602-01 

0' 

Sample wt/vol: 1Orl.O (g/m) ML Lab File ID: 78423 

Leva I. i (low/msd) LOW ~ a t o  ~acaivad: io/as/sa 
t Moistwe: decanted : (Y/N) _I bate &xtracted:11/05/98 

Conwant rated Extract Val lime : 1 - 0 0  (mL1 Data Analyzed: Ll/O5/!4B 

Inject ion Volume I 1.0 (UL) D i l U t h n  Factor: 1.0 

GPC Cleanup: (Y/N) N PH: 7 . 0  

CONCENTRATION UNITS: 
CA$ NO. COMPOUND (ug/L or ug/Kg) W L  Q 

, -I- --- 
110-86-1, 
106-4 6-7 
95-48-7-  
106 -44 -5 
67 72-1- 
98-95-3- 
87 - 68- 3 - 
86- 06 - 2- 
95-95-4- 

138-74-1 
B7-06-5- 

121- 1 4 4  

I I- 

mKM z 8V-1 OLMO3.0 

- r' 
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' * NOV-1248 THU 15:31 BUG 881 ROOM 112 
NQV-12-98 86229 PM 

100 
282 

1.00 
I:: 

FPJ( NO. 303 g66 3400 

U 
, 

u- 
0 

SEMIVOLATILE ORGmfCS 1B ANALYSI8 DATA 8HEE2 

100 
l a a  
100 
1 Q O  
100 
100 

Lab Name: QENERAI, ENGILQEERINQ LAtKlR Contract: NA 

u 
u u u 
U 
u -- 

RPA SAMPLE No. 

I 99A3 19 0 - bQ2.wQ - 
Lab Code: NA -8@ NO, : W 548 NO.: NA 3PQ No.: 99A3190 

Matrix: (soil/water) m p  Lab Bampla ID: 9810E02-02 

8arnpl.c wtdval; 1 0 0 . 0  (g/mL) ML tab File ID! 78424 

Level: (low/med) LOW Date Raueived: 10/29/90 

9 Moieture: decanted: (Y/N)- D a w  ExtractedtlI/O!j/98 
Concentrated Extract Volume: 1.  bo (mTJ Data AnalyPrcd: 11/05/98 

Injection. Volume: 1. d (UL) Dilution Factor: 1 . 0  

QPC Cl@anUp: IY/N) N pH: 7 . 0  

CAS NO. Q 

110-66-1- 
306-46-71 
9$-48-7-- 
106-44- $- 
67-72-1- - 
98-95-3--  
87-68-3 - 
55 - 95-4 - - 
121-14-2- 
15 8-74 - 1 - 
07-86-5-- 

at+-06-2- 

_I 

-7' I_ 

100 u 

FORM I: sv-1. oLM03.0 

, 



JAN-12-99 TIJE 10:28 BLDG 881 ROOM 112 FAX NO, 303 g66 3400 
JAN. -11' 99(HON) 18:45 GEL HRKTNCIACCTIQUAL TEL:803 769 7316+4028 

tali0 1- 
M a2034 OZSM 

hge 1 of 1 

WA isia 
EPA 131 1 

GMS 011[17EP9 1427 139216 
J'L 011061p9 1640 I3PIBb 

. .  . 

+99Q 1 1 0 3 W  



' ' NOV-12-98 THU 15:32 BLDG 881 ROOH 112 
. .  

FPX NO, 303 g66 3400 

2pJ 
SEMXVOmTILE ORQAHIc6: ANALy8IS DATA SHEET 

Lab Name: QENEW ENQIlWBRING LABOR Contraat: NA 

EPA SAMPLE NO. 

99A319 (1 - 0 0 3 , a  I 
Lab Code: NA Case No. : NA SA3 No, : N4 8DG N 6 . i  99A3190 
Matrix: (eoil/watsr) TCLP 

Sample rc.t/vol: 1 0 0 . 0  (g/mL) ML Lab F i l e  fDt 78435 

Level: (low/med) LCIW Data Reaeiwd; 10/29/9a 

b Moisture: -. decant& : (Y/N) - Date Extmcted:11/05/90 

Concentrated Extract Volume: 1.00  (mt,) Date Analyaed: l l/05/9@ 

Injection Volume: 1 . 0  (UL) Dilution Factor: 1.0 

Lab Sample ID: 981OE02-03 

EPC Cleanup: (Y/N) N pXi 7 . 0  ./ 

' ---pyridine 
, - - -  lr4-dieh20rabenzene- 

loa 
100 
100 
100 
100 
100 
300 
100  
100 
100 
100 
1 O Q  

Q 
___ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U - 

FORM 1 sv-2 OLM03 I 0 



JAN-12-90 TUE 10:27 

JAN. -11'99(#ON) 18:45 GEL YIRKTNC/ACCT/QUAL TEL: 803 769 7376t4028 P. 002 

BLDG 881 ROOH 112 FAX NO, 303 888 3400 P, 02 .- '- 

0 



' ' NOV-12-98 THU 15:33 BUG 881 ROOM 112 
NQV-12-9S 06:SB P M  

FM NO. 303 066 3400 

1B 
SEMIVOLATILE OROAWICS ARUYSIS DATA G€EET 

P. 08 ' 
P-BS 

/' 

EPA SAMPLB NO. 

99A3190-004.602 I 
Lab Code: &?A Caee No. : NA SA8 No,: BDG No.: 99A3190 

Matrix: Iooll/waker) TCLP Lab Sblmple! IDt 983,1OE02-04 

Lab N a m :  GENERAL EbYaINI3EKZNQ LABOR Contract: NA 

Gample wt/vol: 100 .0  (g/mL) ML Lab File  TPt 5T230 

Level: (low/rned) IQW D a b  Received: 10/29/98 

% Moisture: decant4d : (Y/N) IL-_--. Date Extracted: 11/05/96 

Concentrated Extrack Volumet i.oOlm~1 nata Wnlyeedi 11/10/90 

Injection Volume; 1 . 0  (uL1 Dilution Factor; 4 0 . 0  

QPC Cleanup: (Y/N) N pK: 7 . 0  

CAS NO. COMPOUND 
I -- ___I"- , 

4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 

Q 

U 
U 

OLM03.0 
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’ ’ NOV-12-88 NU 15:38 BW 881 ROOH 112 FAX NO. 303 966 3400 
NOV-12-98 86:Z2 PM J 

EPA SAMPLE NO. 

I I - -  

I I 99A319P00ZMBD --- Lab Name: GENERAL ENUINEGRINQ W Q R  Contract:! lQ 

Tab &%de: NA CU8e NO, : SAS No.: NA JW NO. t 99-190 
Matrix: (sail/water) TCLP 

Sample wt/vol: 100.0  (g/mL) MI4 Lab File ID: 79422 

Lab eample ID: Qcss7se~. 

~esvel: (low/rned) LOW Date Received: lO/Z9/98 
tr Mozsture: daoanttsdi (Y/N) I_ Data Extraeted:11/05/98 
COnCcntratsd Extract Volume : 1 - 0 0  (mT,) Date Analyead: Ll/OS/98 

1 . 0  (UL) Dilution Factor: 1.0 In jacirion V d u m e  : 

aFC Cleanup: (Y/N) N pW: 7 . 0  

CONCENTRATION UNITS: 
COMPotzNIl (ug/L o r  ug/Kg) ua/11 ‘ Q  CAB NO. 

I- I 
789 __ 

792 - 
756 
835 
893 
996 

1050 
-- 

921 
140 

- 
*-- 

FORM I av-2 om03 * 0 
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, , . . . . . . . . , .  _ .  ., , . . . . .  . . ...,.. 1 .  . . .  , . . . -- 

FAX NO, 303 960 3400 P. lo 
' NOV-12-88 THU 15:35 BLDG 881 ROOM 112 

P. QJS 
NOV-12-99 06:12 PM 

lfl 
BEMIVOLATILE OROANICS ANALYSIS DATA SKBET 

Lab Name: QmRAL ENOINEERINQ W o R  Contract: rn 

EPA SAMPLE NO. 

9 9A3 19 0 001m I I 
Case No.: NA 8As NO. t Nh $W No.: 99A3190 h h  :ode: NA 

Matrix: (soillwater) TCLP Lab 8tlntple la: QC557680 

$ample wt/vd:  1.00.0 (g/mLl MI; Lab File ID: 76421 

Level:  (low/medt LOW Date Recdvedr 30/29/98 

I; Mo,atuxe: decanted : (Y/N) - Data Extraated:ll/O5/98 
Conaantrated Extract Volume: 1.00 (nu#) Dakn Rnalyaeda 11/05/98 

Dilution Paator: l o O ,  
.) 

Inject ion Volume I 1 . 0  (UL) 

GPC Cleanup: (Y/N) N pH: 7.0  

I I 
428 
763 
915 
3 94 
370 
671 
790 
824 
956 

1010 
912 

1120 
-- 

Q 

FORM 1 S V - l  ~ ~ 0 3 .  o 
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* * NOV-12-08 THU 15:35 BLDG 881 ROOM 112 FAX NO, 303 066 3400 
NOV-lZ-ge L6:EI Pt4 

18 EPA SAMPLE NO. SWIVOSrATfLE ORGANIC8 ANAtwsIS DATA SHEET 

I I 

Matrix: (soil/watsr) TCLP 

sample w t / v a l :  1000 (g/mL) Mfi Lab File ID: 78420 

Lab Sample ID: QC557679 

Level: (low/med) MW Date Received: 11/03/98 

+ Moletura: t decanted: (Y/N)- Date Extractad : Zl/0&98 

Concentrated Extract Volume: 1 . oo  (-1 bate Analyzed; Il/O5/98 
Inj sat ion Volume : i, a CULI Dilution Factor: 1.0 

FORM r sv-1 OLMO3.0 



' NOV-12-88 THU t5:34 BUG 881 ROOH 112 
MOV-l2- -98 0b :Z l  PM 

FAX NO. *,303 g66 3400 P. 08 : 
P- 07 

1B 
SEMIVOZIATILE OROANICS ANALYSIS DATA SHEET 

Lab Namet OENERAL ENGINEERING LABclR Cmtract: NA 

Matrix: (euil/water) TCLP Lab @ample ID: QC55.7678 

samFle wt/vol: 1ocI.o (g/lrl&) MLI Lab File ID: 78419 

Date Extra~ted:ll/O5/98 Ir Moisture: . decanted: &/N) 
Concentrated Extraat Volume: a . o o t a )  Data AnalyEedt 31/05/30 

Injection Volume: 1 . 0  (UL) Dilution Factor1 1.0 

IL-C. 

GPC Cleanup: (Y/W) N pH: 7.0  

CONCENTRATION UNITS: 
CAS NO. CymPOIAyD ( u g h  or ug/Kg) uWL 

.- .*. I--- I 

I - I 

Q 

100 

P m h  I sv-1 ObMO3.0 

/' 



' ' NOV-12-88 THU 15:33 BLDG 881 ROOM 112 
t40V-12-9e 8S:XGi PM 

1 

FAX NO. 303 986-3400 

-1 

3BMIVOLATILE ORGANIC8 18 ANAfrYSIS DATA MEET 

10.0 
1 0 . 0  
1 0 . 6  
10.0 
1 0 - 0  
10.0 
10.0 

10 .0  
LO.0 
10.0 
10.0 

1o.a 

.-- 

Lab Name: C&NER& ENGINEERING W O R  Contract: NA 

u 
u 
tJ 
u 
p u 
u 'u 
u u 
u 
u 
___.. 

Lab Codet NA Caee No.! MA aw  NO.^ NA 8DG N0.i 99A3590 

Matrix: (soil/water) TCLP Lab Barnpla ID: QC557677 

8ample wt/volr . 1000 (g/mL) MXI Lab File ID: 7S4Y.8 

Level: Ilow/med) LOW Dare Received: 11/65/98 
9 Ma.Lsture: decanixd: (Y/N)- Date Extraoted:ll/O5/9~ 

Concentrated Sxtraot Volwne.: 1.00 hu bake Analyiwda 11/05/Ytl 

Tnj action Volume : 1.0 (UL) Dilution Factor: 2 . 0  

QPC Cleanup: (Y/N) N p H r  7.0  

CAS NO. 
CONCENTRATION UNITE: 
( u d L  ug/Kg) UG/L Q 

rr 

FORM I 9v-2 



' DEC- 8-98 TUE 9:48 BLDG 881 RQon 112 FAX NO. 303 988 3400 P. 02 

1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I 99A3190001.002 
Lab Name: GE!NE!RAL ENGINEERING =OR Contract :  NA 

Lab Code: NA Case No. : NA SAS NO.: NA SDG No.: 99A3J90 

Matrix: (aoil/water) TCLP Ldb Sample ID: 9810302-01 

1 -  
Sample wt/vol: 100.0 (g/ml;) ML Lab File ID: 79423 

Level: (low/med) LOW Date Received: 10/29/98 

% Moieture: decanted: (Y/N) - D a t e  Extracted:l1/05/98 

Concentrated Extract Volume: 1.00(mL) Date Analyzed: 11/05/98 

Injection Volume: 1 0 (UL) Dilution Factor: 1 . 0  

GBC Cleanup: (Y/N) N pH: 7 . 0  

CONCENTRATION WITS : 
& NO. COMPom (ug/L O r  Ug/Kg) UG/L 

' -pyridine 
,-1,4-dichlorobenzene 
8-o-cresol 
-.ma p-cresol 
-hexachloroethane 
-nitrobenzene 
-hexachlorobutadiene - 
- 2 , 4 , 6 - t r i c h l o r o p h e n r -  
-2,4,S-trichlorophenol 
-2,4-dinitrotoluene 
-hexachlorobenzene 
-pentachlorophenol 

-- -- --- 
100 
190 
261 
296 
100 
100 
100 
100 
100 
100 
loo 
100 

Q 
~ 

U 
U 

u 
U 
U 
U 
U 
U 
U 
U 

. . , * _,.I, .. ,-. ... ... ,::.:/ ! . :  

> . .. 1 
I .  .. , .y, " ' . . . 

FORM I sv-1 OLM03.0 



' NOV-2O-gS FRI 13:21 BLDG 881 RmH 112 
.. . , 1i-1996 istie 8Q)578811m . 

mui f Bv-1 Qu3P3 0 

I .  I. 



NOV-2O-gB FRI 13:22 BLDG 881 ROOH 112 FAX NO, 303 088 3400 P, 12 
"l. * .. * 11-i- =:io -1178 ENUIEERIN P.04 

I . I I 

160 u 
' 100 0 

100 a 
209 u 
100 U 
200 u 
100 u 
too u 

Owd03.0 

.*. . ....------ 



NOV-20-88 FRI 13:22 BLDG 881 ROOH 112 FAX NOI 303 968 3400 /‘ PI 13 
P. 8s 

4000 
4000 
4000 
4000 
4400 

4000 

4860 
4000 

daw 

:;IS: 
rooa 

0 
U 
v P 
U 
V ’  
U 
U 
ff 
V 
XI 
U 

ITcrirH 18V-1 otd403 -0 



c 
U 
B 

- 

1 

U 
U 

N 

U 

U 
91 
U 
B 

M 
*nr 

P 
P 
P 
P '  
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
1 
P 
P 
P 
r 
P 
P 
P 
P 
P 
P 



' * NOV-2048 FRI 13: 14 ELM; 881 ROOM 112 FAX NO, 303 g88 3400 P.03 . 
r 1 
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ACRONYMS 

ACBM ................................................................................. Asbestos containing building materials 
AHERA ...........~...................................................~.....Asbestos Hazard Emergency Response Act 
EPA ..................................................................... United States Environmental Protection A W c y  
NIST ..................................................................... ~ a ~ o n ~  Jnstitute of Standad and Technology 
NVlAP ........................................................... National Voluntary Labomto Accreditation Program 
PLM 
SAP ..................................................................................................... 
TSI ....................................................................................................... Therm systems insulation 
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ASBESTOS CHARACTERIZATION REPORT FOR 
THE BUILDING 788/207 CLARIFIER 

1.0 INTRODUCTION 

During the week of October 59,1998, Building 7W207 Clarifier was inspected for the presence 
of asbestos containing building materials (ACBM). The purpose of this inspection was to 
facilitate the decommissioning and demdiin of the facility. 

Suspect materials not discovered during the initial inspection may be discwered durin the "sttip- 
our of equipment and building materials as the buildings am prepared for demolition. $or 
example, radological surveys will require the removal of layers of building materials to confirm 
levels prior to disposal. As such, an addendum will be created to indude information on these 
materials as they are discovered. 

The asbestos inspection was conducted according to the guidelines set forth by the Asbestos 
Hazard Emergency Res onse Act (AHERA and complies with the United States Environmental 
Protection Agency (WAY, Occupational Sa 1 ety and Health Administration (OSHA) and State of 
Colorado regulations Cwedng asbestos inspections. 

As of the date of this report (10/14/1998), a total of twenty (20) samples were acquired by GTS 
staff from suspected materlals. These materials included thermal systems insulation (TSI), 
sudacing and miscellaneous materials. All samples were acquired in a random manner 
representative of the suspected material. 

All bulk samples were analyzed by Reservoirs Environmental Services, Inc. (RESI) of Denver, 
Colorado. RES1 is accredited throu h the National institute of Standards and Techno1 (NIST) 
and participates in the NlST Nation aB Voluntary Laboratory Accreditation Program (NVl%) as 
required by the EPA. Bulk samples were analyzed by Polarized Light Microscopy (PLM) in 
compliance with guidelines established by the €PA 40 CFR 763, Subpart F, Appendix A. 
Asbestos concentrations were visually estimated and reported in percent by layer of each 
sample. 

2.2 DESCRIPTION AND HAZARD ASSESSMENT OF ACM 
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Remnants of a tar paper roofing material on the roof of the 207 Clarifier was sampled and that 
sample was analyzed for asbestos. Analytical results indicate no detectable levels of asbestos. 

3.0 DISCUSSION OF PLAN -VS- REPORT OUTCOME 

In an effort to meet pmject needs, careful study of the BuiMing 78&12ofSmpIing and Analjcsis P h  
(RMRS, &f&er, 1998) was mxssary. During the subsequent sampling effort, certain corrections were 
newssay. In addition, labomtory data was cross-matched to field data Diswssion of the tidings and 
corredionsfollows. 
Please refer to Appendix C, Table 6-1 Revised ACBM Summary Chart. Corredions are dxmrn in [bold 
type In brackets]. 

3.1 Corrections to Sampling and Analysis Plan 

In the Sampling and Analysis Plan (RMRS, 1998), Table 2-1 described sampling requirements. During the 
sampling effort, it was discwered that one additional sample was necessary to adequately charadem ' e  
the facility. The roofing materials on the porches of l788A were not included in the Plan (RMRS 1998). 
The inspector determined that these are wspect asbestos containing materials, and that one sanple 
would be representative of these materials. 

inspection. Therefore, this sample requirement was omitted. 

In the Sampling and Analysis Plan (RMRS, 1998), Table 2-1 described -ling requirements forflwrtk 
and mastiC h the 8788 southwest office. Disccwery wlorkby that the 
tile in bOthdfa+s was identiml and most Gkdyktalledatthe the 
floor tile and mastic in the southwest offioe was acquired. 

In the Sampling and Analysis Plan (RMRS, 1998). Table 2-1 described sampling requiremwrts for 
sarnpling the black mastic on the main floor in the south side of 8788. Mdogical surveys indicate low 
We! fked activity in several locations. In raddition to r a d i i i c a l  issues, discovery wock by the inspector in 
the field determined that the floor mastic was si& to mma&e&s epoxy coatings used in similar 
applications. Therefore, no sample of the floor mastic was acquired. 

In the Sampling and Analysis Plan (RMRS, l998), Table 2-1 desaibd sampling requirements for 
sampling the domestic water pipe mudded fitting insulation to the safety shower. Discovery by the 
inspector in the field determined that this system was homogeneous to mudded fittings previously 
sampled. Therefore, no sample was acquired at this location. 

In the Sampling and Analysis Phn (RMRS, 1998). Table 2-1 deswibed sampling requirements for 
sampling the pipe insulation located in a manhde in 8788. DiscusSions with project staff indicated that 
this insulation wouM be out of the scope of this pmject. Therefore, no sample was acquired at this 
lomtion. 

In the Sampling and Analysis Plan (RMRS, 1998), Table 2-1 described sampling requirements for arc 
chutes in the 8788 main electrical service. No arc chutes were observed at the time of inspedion. 
Therefore, no sampling was required. 
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Appendix A 

Inspector Certifications 
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Appendix B 

Bulk Asbestos Sample LabData Table 
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Sample Number Sample Description and Location Lab 
Result 
PLM (PC) 

788-981 008-MS-014 

Drywall, tape and joint conpund; from 8788 permacon, SE 
interior corner, 5' from the floor. 

D~ywall, tape and pint compound; from 6788 permacon, E 
interior wall, 8' N of S entry, 5' frwn the floor. 

TSI mud on a sludge m d e  valve V-13; from 207 clarifier, 3' W 
dEwall, 11'NofSwall. 

TSI VBM on a domestic water pipe union; from 6788 safety 
shower, 3 S of center west door, 4' W of-E wall, 7 from the floor. I k 

A: ND 
B: ND 
C: NO 

A ND 
B: ND 
C ND 

A ND 

788.981 008-MS-015 

Roofing tar (A) and asphalt shingle; from l788A south porch 
roof, 3' E of pMcMraik joint, N edge. 

788-981 008-MS-016 

A: ND 
6: 10% 
C ND 
D: ND 

788-981 008-MS-017 

788-981 008-MS-018 

I 788-981 008-MS-019 I Sample omitted as suspect material by CAI: fiberglass TSI. I None I {':el 008-MS-020 
~ 

Drywall, tape and joint comp&nd; from 6788 permacon, E 
exterior Wall, 9' N of SE comer, 5' from the floor. 

A ND 
B: ND 
C: ND 

788-981 008-MS-021 matl,; frcrm 207 Clarifier roof, 2 W of N entry, 6" A: ND I I 
788-981 008-MS-022 I 

I I 

).rote: NU means None Detected; 1 H means 1 race; PLh4 means Polarired tight MicroscoW; PC 
means Point Count. 
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Bulk Asbestos Sample Drawing 
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Attachment 2 

Laboratory Data 
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Bulk Asbestos Sample Photographs 
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APPENDIX D 

Building 788 Concrete Floor Radiological Data 



Preliminary Characterization Surveys- Building 788 Slab Floor 

Description: 
Isotopic Mixture: 

Building 788 - Slab Floor 
Americium-241 (Plutonium 2391240 1 

tlf2 (yea=): 432.2 years 24,065 years 

Page 1 of 4 

I 

Kernovable a KernovaDle p/y 
Activity Total a Activity Activity Total ply Activity 

Survey Point (dpmll 00cm2) (dpm/100cm2) (dprnl100cm2) (dpmll 00cm2) 
I <20 94 e200 1056 
2 <20 94 <200 1062 
3 <20 94 <200 1107 



Preliminary Characterization Surveys Building 788 Slab Floor 

83 
84 
85 
86 
87 

c20 94 <200 360 
e o  94 <200 492 
c20 102 e o 0  882 
<20 258 e200 1269 
c20 516 <200 31 8 
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P re1 i m i n a ry Characterization Surveys Building 788 Slab Floor 
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Preliminary Characterization Surveys 

138 

Building 788 Slab Floor 

<20 I 168) c2001 1 I64 
139 

Size 1 74 1 74 174 1 74 
Max. c20 1542 <200 1455 
Mean <20 197.93 <200 954.76 
Median e20 94 e200 963 

<20 I 828 I <200 I 1302 

Page 4 of 4 



Preliminary Characterization Surveys Contamination Control Room Slab Floor 

1056 
1176 
282 
468 

1230 
714 
930 

1194 
336 
540 
438 

I I I 

Description: 
Isotopic Mixture: Americium-241 

Contamination Control Room - Slab Floor 

e200 948 
<200 732 
c200 687 
<200 642 
c200 996 
c200 1038 
c200 945 
c200 71 1 
<200 858 
c200 786 
<200 750 

12 I 

31 
32 

18 I 

27 
21 

19 I 

33 
34 

I10 I 

- .  
21 
<20 

I 

14 2i 

36 
37 
38 

18 c 2 C  

27 
33 

c20 

I 9  <2c 
20 <2c 

996 
618 

/E 
e20 

25 c2a 

<200 I 944 
c200 I 900 

29 e20 
30 e20 

39 c20 

135 ' I 

Plutonium 2391240 I I 
24,065years I I 

Kernovaale ply 
Total 01 Activity Activity Total p/y Activity 

(dpm/l OOcm') (dpmM 00cm2) (dpm/100cm2) 
1158 e200 1197 
816 1 c200 I 1197 

c200 1202 264 
492 e200 1082 
582 X200 1404 

' 

11581 e200 I 1143 
1358 I c200 I 1116 . .  

588 1 <200 1 1044 
378 I <200 I 1119 

1578 c200 1299 

1140 774 . . .. .. 

426 1 <200 I 052 
558 I c200 I 702 

1314 <200 870 
1686 QOO 954 
1038 <200 858 
1032 QOO 870 
522 c200 1056 

<200 894 396 ' 

12541 <200 I 891 
9121 <200 I 1041 

10441 c200 I 939 
780 I c200 I 1221 

Page 1 of 2 



Contamination Control Room Slab Floor P ret i m i n a ry Characterization Surveys 

40 
41 
42 
43 

Size 
Max. 
Mean 
Median 

~ ~~ ~ 

e20 5527 2200 906 
45 1248 c200 879 

- <20 180 <200 1068 
<20 510 c200 91 8 

43 43 43 43 
45 1686 <200 1404 

27.25 816.05 <200 957.95 
27 816 e200 939 
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